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GOVERNMENT PRINTING OFFICE. 
1894. 


[PUBLIC RESOLUTION—No. 18.] 


JOINT RESOLUTION to print Agricultural Report for eighteen hundred and ninety-three. 
% ~ 

Resolved by the Senate and House of Representatives of the United States of America in 
Congress assembled, That there be printed five hundred thousand copies of the Annual 
Report of the Secretary of Agriculture for the year eighteen hundred and ninety- 
three; one hundred and ten thousand copies for the use of the Senate, three hun- 
dred and sixty thousand copies for the use of the House of Representatives, ani 
thirty thousand copies for the use of the Department of Agriculture, the illustra- 
tions for the same to be executed under the supervision of the Public Printer, in 
accordance with directions of the Joint Committee on Printing, said illustrations 
to be subject to the approval of the Secretary of Agriculture. 

Sec, 2. That the sum of three hundred thousand dollars, orso much thereof as may 
be necessary, is hereby appropriated, out of any money in the Treasury not other- 
wise appropriated, to defray the cost of printing said report. 

Approved, April 10, 1894. 
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OF THE 


SECRETARY OF AGRICULTURE. 


U. S. DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. 0., November 20, 1893. 
To the PRESIDENT: 

In the discharge of duty the Secretary of the U. 8. Department: of 
Agriculture has the honor to submit his report of the condition of that 
Department, as to efficiency and current expenses, on March 7, 1893, 
and from that date down to the present time. 


ORGANIZATION OF THE DEPARTMENT. 


This Department was instituted by act of Congress in February, 
1889. It is, therefore, the youngest in the Executive branch of the Gov- 
ernment of the United States, and not yet perfectly emerged from the 
period of formation. Even its objects, its duties, and its possibilities 
are only dimly defined or vaguely surmised. It is difficult to deduce 
clearly from the law which created it the functions that the lawmakers 
designed it to exercise. It is still more-difficult to determine where 
duty in the management and direction of this Department begins and 
where it ends, under existing statutes. As organized, the Department 
of Agriculture offers opulent opportunities for the exercise of the most 
pronounced paternalism. But there are many proper ways in which 
the Federal Government may legitimately serve the cause of agricul- 
ture, though it is neither necessary nor desirable that this Department 
should attempt duties legitimately belonging to the States, and which 
only they can discharge as their respective statutes provide or direct. 


RELATION OF THE DEPARTMENT TO THE STATE EXPERIMENT 
STATIONS. 


The legal and proper relation between the duties in behalf of agri- 
culture devolving upon this Department and those reserved to the 
several States of the Union has been rendered more complicated by the 
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act of March, 1887 (known as the Hatch act), creating experiment sta- 
tions throughout the States and Territories, and also, under the color 
of law, establishing an anomalous partnership between the Government 
of the United States and the governments of the respective States for 
the conduct and encouragement of State agricultural experiment sta- 
“tions. An enormous annuity will accrue to the agricultural colleges 
with which the experiment stations are connected when the maximum 
figures are reached through the operation of the act of August, 1890 
(known as the Morrill act), which will aggregate nearly two millions 
of dollars. But this is additional to the income from the almost Iimit- 
less land legacy bestowed by the act of 1862, which has already realized 
to the agricultural colleges more than eight millions of dollars, and is 
not yet exhausted. But over that vast sum of money the Federal Gov- 
ernment exercises no practical supervision nor the slizhtest control. 
The appropriation now made to experiment stations is $745,000, and, 
improperly, it appears in the appropriation bill charged to the U.S. 
Department of Agriculture. 

As to that sum of money the Secretary of Agriculture has no direc- 
tion whatever, except as to $25,000 thereof, which must be expended 
under his direction, in the interests of the experiment stations, through 
the Office of Experiment Stations, established in the Department of 
Agriculture, for the purpose of merely advisory functions. This 
appropriation by the General Government is unlike any other public 
moneys legislated out of the Treasury of the United States, becanse 
there is no officer of the United States authorized to direct, limit, 
control, or audit its itemized expenditure. 

Section 3 of the act creating experiment stations ought to be so 
amended as to either give the United States Department of Agricul- 
ture a larger direction of the methods of expending the annual 
appropriations made for experiment stations, or so as to decisively 
determine that the Department has no control over it whatever, and is 
not required even to “give advice.” In short, the annual appropriation 
of between $700,000 and $800,000 made for experiment stations ought 
to be charged to experiment stations directly, and they entirely 
divorced from departmental direction; or the law should provide that 
the Secretary of Agriculture shall have some power to direct and 
to restrain the disbursements of the Government moneys in each of — 
the experiment Stations of the United States, so as to insure only a 
legitimate expenditure of the same. 

To-day each State draws from the Federal Treasury its pro rata share 
for its experiment station, and the only accounting required under the 
law for that money to the United States Treasury officials is the dec- 
laration and vouchers of the State authorities that the money has been 
expended under their direction. No detailed account as to how the 
money has been expended, to whom, or for what it has been paid out 
is required. Current rumor in some of the States and Territories er 
y) 
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universal, pronounced, accentuated, and vehement as to have secured 
great credence, indicates that some of the moneys appropriated for 
experiment stations have been diverted from legitimate public purposes 
and turned to those of a personal and not patriotic character. Thorough 
investigation, either by a committee of Congress or by some person 
authorized by law to make it, will demonstrate either the verity or tie 
falsity of such evil reports. And it seems due to gentlemen who have 
the experiment stations in charge—some of whom are of the most 
exalted personal and scientific character—that such investigation be 
made at an early day. Properly pursued it can harm no one who 
ought not to be harmed. Investigation heightens and brightens the 
esteem of the public for those who, in official positions, have been proved 
faithful and efficient. It brings dishonor and disgrace to those only 
who have been unfaithful and inefficient. Complete investigation into 
the management of each experiment station in the United States and 
Territories will, therefore, certainly elevate in public esteem and render 
still more illustrious those distinguished scientists who have faithfully 
and efficiently discharged their duties as directors. And it will just as 
certainly uncover, demolish, and disgrace those, if any there be, who 
have frittered away the public funds, rendered inefficient service, and 
established as solid reputations which were only thinly plated with 
pretense. Investigation will build up the strong; it will destroy the 
charlatan and the pretender in science, as in all other human persuits. 


FUNCTIONS OF FOREIGN AGRICULTURAL DEPARTMENTS. 


The Republic of the United States of North America is a govern- 
ment evolved from the experiences of all the governments which man has 
instituted since he began his civilized career. It was presumably made 
up of that which, to its founders, our ancestors, seemed the wisest and 
best that humanity had developed up to the time when they undertook 
to establish and protect liberty by organic law. Therefore, the Gov- 
ernment of the United States, after an existence of more than a hun- 
dred years, is a result of the experiences of the Old World adapted to 
the environments of the New, and broadened by the further experience 
and wisdom of its own citizenship. And as the Department of Agri- 
culture is still in an experimental stage, it is deemed only a prudent 
sagacity to ascertain what its parallels or synonyms in the older gov. 
ernments of the globe are accomplishing. 

Therefore the proper authorities of Great Britain, of Prussia, of 
France, and of Italy were requested to furnish this Department terse 
statements of their functions and operations, and subjoined are the facts 
obtained from each of the prenamed governments, arranged in the order 
of their reception: 


BRITISH BOARD OF AGRICULTURE. 


To the ambassador of the British Government. resident in Washing- 
ton, Sir Julian Pauncefote, the Department is largely under obligations 
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for the following statement concerning the British Board of Agricul- 
ture, which was established in 1889: 


The British Board of Agriculture consists of four departments: (1) Veterinary; 
(2) statistical, intelligence, and educational; (3) land; (4) ordnance survey. 

The duties of the veterinary division are practically parallel to those of the 
Bureau of Animal Industry of the U. 8. Department of Agriculture. There seems 
to be, however, no provision for the carrying on by the British Board of Agri- 
culture of scientific investigations. The funds for such work are included in the 
general appropriations for the Board, except the sum appropriated by the parlia- 
mentary act of 1890, for the investigation and eradication of pleuro-pneumonia. For 
that purpose during the current fiscal year the English Government expends $75,000. 

The department of the British Board of Agriculture known as the statistical, 
intelligence, and educational, embraces the collating and publishing of statistics in 
relation to agriculture. The intelligence branch is charged with collecting infor- 
mation respecting crop prospects at home and abroad. It likewise collects facts 
relating to agriculture in general; and it procures and publishes scientific infor- 
mation relating to insects and fungi injurious to plant life, 

The educational branch inspects agricultural colleges and schools and the agricul- 
tural work of county councils and administers the parliamentary funds for agricul- 
tural education and experiments. 

The land department differs from any bureau or division inthe U. 8. Department 
of Agriculture because of the difference between this and most foreign countries in 
the way of land tithes, land improvements, etc., as is sufficiently indicated by the 
mention of thé five distinct branches into which the business of this department 
is divided. These are the inclosure and commons, copyholds, tithes, land improve- 
ments and survey, and land drainage. 

The ordnance survey department, which was transferred from the army to civil 
administration in 1870, and in 1890 placed under the board of agriculture, is 
charged with the execution of the surveys of the United Kingdom. The board of 
agriculture has no jurisdiction in Ireland. 

The: staff of the board, exclusive of the ordnance survey, consists of a president, 
who is a privy councilor and member of Parliament, a permanent secretary, and 
assistant secretary, directors of the several departments, legal advisers, veterinary 
inspectors, ete. 

The total annual expenditures of the British Board of Agriculture for the current 
fiscal year aggregate $1,420,345. Of that sum the ordnance survey department is 
charged with $1,093,550, and the board itself, including the other three depart- 
ments, with $251,795. And, as before mentioned, for the suppression of pleuro- 
pneumonia is set apart the sum of $75,000. 


The foregoing instructs us as to the governmental supervision of 
agriculture in Great Britain, and shows the annual cost thereof. 


MINISTRY OF AGRICULTURE OF PRUSSIA. 


Next in importance to our people, because of the vast. number of 
American citizens who speak the language of Germany, is the Ministry 
of Agriculture of Prussia, which is divided into the three divisions of 
Agriculture, Domains, and Forests, the functions of which are sum- 
marized in the following paragraphs: 

In the accompanying statement of the appropriations for the Ministry of Agricul- 


ture for the fiscal year 1889-90 are given some notes, relating especially to the 
second and third items, explaining the scope and functions of the minister as to 
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agriculture. Of the second item for the high court of agriculture it is sufficient to 
say that it is a court of appeal from the decisions of the general committees. These 
committees, which, as the statement shows, absorb over 40 per cent of the appropri- 
ation for agriculture proper, are, as defined in a blue book published by the British 
Governinent, “to give effect to all legislation affecting land and agriculture.” 
These committees are eight in number, so dispersed throughout the Kingdom that 
their several jurisdictions cover the entire Empire. Each committee is presided 
over by a president, who is assisted by numerous councilors, secretaries, and clerks, 
besides other employees, such as land surveyors, special assessors, mechanics, engi- 
neers, etc, Through these committees and their presiding officers the minister of 
agriculture readily keeps in touch with the agricultural interests of all Germany. 

The principal educational and experimental establishments maintained under the 
head of “education and science” are the high school in Berlin and the agricultural 
academy at Poppelsdorf, the pomological institutes at Proskau and Geisenheim, and 
an establishment at Weisbaden for chemical experiments. Besides these educa- 
tional institutions, however, there are a number of agricultural schools distributed 
through the different provinces which, though not governmental institutes, are 
aided by subsidies from the Empire to the extent of some $33,000. Subsidies are 
also granted to laboratories in which experiments and investigations are carried on 
in the interest of agriculture to the extent of some $25,000 or $26,000 more, the 
sum varying according to the earnings of the laboratory, but showing a steady 
decrease during the past six or seven years because of increased earnings. 

Of the item for “veterinary affairs” some $30,000 are given in subsidies to the 
veterinary schools in Berlin and Hanover. The department, moreover, employs 
eleven chief veterinarians, with a sufficient staff of assistants, to superintend vet- 
erinary affairs on the frontiers. The amount devoted in the appropriations to cattle 
and horse breeding consists principally of subsidies to the three principal establish- 
ments for horse-breeding, while encouragements in the way of prizes, etc., are 
awards to individual breeders. 

The land improvements supervised include bridge-building and the building and 
repairing of dikes, embankments, etc., and the maintenance of civil engineers to 
construct and inspectors to superintend such works. 

The item of ‘extraordinary expenses” was to cover similar work, presumably of a 
more exceptional character. The other sections of the work of the minister of 
agriculture, forestry, and domains presents features entirely differing from any 
which prevail with us, inasmuch as the vast area, which is the property of the State, 
yields by careful management a gross revenue of $14,000,000, which, after paying 
all expenditures (amounting to $8,637,500), leaves to the German Government a net 
revenue of nearly $6,000.000. So with domains controlling an area of only 1,313 
square miles, a revenue of over $7,000,000 is raised. 


Appropriations, 1889~90—Ministry of Agriculture of Prussia. 


GUeaEh GH SAMUS. Loe RSet ante Sooo cb ab onde Se oh enb yo Uneen sae $109, 465 
TEBE CURRIE CARIN TERS es or os Sitga sees aoe on oan sone 34, 376 
(Ciqmenall Caines sor acc cA eed oS Se seks Sade sac oodeernoeeaEe 1, 284, 721 
HW duaCatonak=sClemiiie fascicles asta soho = aenin == ASSIS TAL 
Vietienimemyacewar un Ciba =o. ete setae rsa ee en 222, 008 
Caplerand horsesbreedine essen ween ae ce wae BS08 175, 855 
TLAiaGlseeqaReNneneesqeeeee Ae Roa e em Besar on Ho Be sarc onam oe 393, 654 
SIMOSIGILES y PEMSTOMS.) CLG) one ary, = piece vein reg sie ala = Oi ona 142, 675 
ERC oRa CFG Wai OMPP MBAS ce cr Se oot aja whee <s Seles 226, 000 
TMIGCNES: Gunde wha 5S ome o bob] Boe ona nia e Are sees EAS Ae e ascs 67, 965 


2, 876, 285 
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Forestry : 
Expenditures... 2.2. 2. coe ce ee ane 8 ao een in ea la $8, 637, 500 
Honest areas. sere eee HOG Mare pull esa 10, 425 
RE VENUC Ie sone ames See eyo pee eer $14, 495, 000 
INGuRINe\ ONC aAe SSAA me Serine oe eoG cles $5, 857, 500 
Domains: 
1Dp.qolnGoyRUNC hh aaa eee nec bano rc ocrote coos couumdoo me soGde 1, 776, 505 
INWSis ae oo Sebadacd pouane onan sses square miles. - 1, 313 
LON See GAC BARC OA Aeon Sos. o5a6 once Sac RAS $7, 286, 685 
Netre Venu Gass taste frye noe ee cite es oe OOO ESO) 
AR Nie erie nee sabe Beane Semen Ab apse oomecmocoosgs IE uL ew 


The foregoing from the highest German authority presents briefly 
the operations of the Ministry of Agriculture of Prussia and its appro- 
priations for a single fiscal year. It is obvious that the governmental 
forests of 10,425 square miles are so managed as to be not only of great 
sanitary advantage, but also a source of net revenue, amounting to 
$5,857,500 in a single year. The forestry of Germany, and the impor- 
tant position it holds in the estimation of those who administer the 
Government, is scientifically suggestive to all the nations of the earth, 
and especially to the Government of the United States, wherein so 
little attention has been paid to a question of such vital necessity as 
the conservation and renewals of the woodlands of this continent. 


FRENCH MINISTRY OF AGRICULTURE. 


The Ministry of Agriculture in France is, in a large degree, similar 
to our own Department. But it supervises many things with which 
this Department has no connection and over which it can have no con- 
trol, because of the different conditions and requirements of govern- 
ment which prevail in the several States of the United States. For 
instance, one of the principal French bureaus is devoted to agricul- 
turaleducation and to the encouragement of agriculture, and embraces 
a general inspection by the Ministry of Agriculture of education and 
educational matters throughout France. That includes the practical 
schools of agriculture, dairying, and also the National Agronomic Insti- 
tute. The further duties of the Ministry of Agriculture are set forth in 
the following résumé: 

The Ministry of Agriculture also disposes of subsidies given to agricultural under- 
takings, premiums, awards, and bounties awarded to agriculture, including those 
conferred at cattle shows and exhibitions of agricultural machinery. 

A second bureau has charge of veterinary schools and services, including the 
inspection of all imported cattle, the supervision of sanitary police, and the indem- 
nity for cattle slaughtered for sanitary preventive reasons. 

A third bureau has charge of legislation and food products, and also has charge of 
parliamentary bills on agriculture and of the adjustment of the rural code, and dis- 
charges all the functions of a statistical bureau. These three bureaus constitute the 
Direction of Agriculture. j 

In addition to the Direction of Agriculture, which is one of the main divisions of 

“the ministry, there is another main division, known as the Central Service. It is 


REPORT OF THE SECRETARY OF AGRICULTURE. 13 


divided into two bureaus. The first has charge of all the administrative details, 
appointments, promotions, transfers, and organization of the staff of the forestry 
division. Furthermore, it controls the receipt and dispatch of correspondence, the 
transfer of decrees and papers to Parliament, the estimates and all communications 
to the Superior Council of Agriculture, to the members of Parliament, and to other 
directors of the Government. 

The second bureau of this service is charged with the control of accounts, all 
bookkeeping, the care of the archives, of the library, and the custody of documents. 
The most interesting feature of the French Ministry of Agriculture is that which 
places the Central Service under the control of a board of advisers, consisting of 
the minister himself, the director-general of agriculture, the Director of Forestry, 
the director of agricultural hydraulics, the director of the ‘‘haras” (horse-breed- 
ing establishments), the minister’s private secretary, the senior officer of the Central 
Service, and the chief clerk of the same; all these—with the exception of the min- 
ister himself—are permanent officers. This board of advisers controls absolutely 
the conduct of the department, besides determining any question especially referred 
to it by the minister himself. All appropriations are submitted to it, and all pro- 
motions or penalties require its approval. 


Subjoined is a statement showing the appropriations for the use of 
the French Ministry of Agriculture for the fiscal year of 1894. It 
gives a general idea of its wide scope and varied functions, for which 
next year’s appropriations aggregate (exclusive of forestry, which ismore 
than self-supporting) over five and a half millions of dollars. The vast 
sum provided as subsidies, bounties, and premiums in certain lines of 
culture to certain agricultural institutions and to undertakings in the 
line of rural engineering is worthy of notice, as is also the item of 
interest guaranteed to companies undertaking useful work in agricul- 
ture and for aid to sufferers from sundry casualties. But in no way 
can they be commended for emulation by the Government of the 
United States, except as to forestry. 


Appropriations for French Ministry of Agriculture for 1894. 


Salaries of the minister, staff of central administration, sundry expenses, 


publications, subscriptions to publications, inspection service, etc. .-.. $221, 830 
Agricultural education and breeding establishments, including 
salaries of teachers and employees, material, and plant..-.-.. $319, 000 
Wisin? Seles 4 clap ebiddae schuco gee SaNGe aden eeeHene Scoe 209, 390 
———__ 528, 390 
Subsidies to sundry agricultural institutions ..........-.....-- 400, 000 
Subsidies to useful works in agricultural hydraulics ......-.-- 274, 000 
Premiums or bounties in silk culture._..-..2.....-----....---- 800, 000 
Premiums or bounties in flax and hemp culture.......-......--- 500, 000 
Subsidies and expenses for the restoration of vineyards......-.- 200, 000 
————— 2,174, 000 
Interest guarantied to companies undertaking useful public works ..--.-- 209, 550 
Encouragements to the horse industry ------.-.-------.-3-se eee ee 316, 400 
Maintenance of the ‘‘haras,” or horse-breeding establishments .......---- 1, 065, 516 
Epizootic diseases, including indemnity for animals slaughtered ........- 115, 560 
Encouragements to agriculture, ineluding delegates to foreign countries, 
LAGI NTA LOMWESIES 45 = bar secus cosecs cddecovaeaeassesecee et ee ate 380, 000 
ID@cernaey RnendGilee 2 8442 aon hse edemteuca Bader. SacroUee ager sear em eeae 12, 000 


Destruction of wolves ..----. Be Go OEE: REISE eG Baa ROR re BOS eee ae 8, 000 
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Analyses of butters and fats. ..---.--.------- --+2-+2--22-5+ senna sss $4, 000 
Agricultural hydraulics, policing and supervision of water, special inves- 4 
tigations, and state works .-..--.---.----.--+-+++ +++ +22 02-2 r bere reese 279, 700 
Aid to sufferers from sundry Gaseatiine ne A a ey Ae ise eee oes 474, 000 
Aggregating, with sundry other minor items, a total, exclusive of forestry : 
and agriculture in Algeria, of ....--..#--------++-++++2+-2++------ Si ae 5, 792, 628 


Forestry is provided for by a special appropriation of $2,644,000. The total 
appropriation for the Ministry of Agriculture, including forestry, is $8,486,628. 
Forestry is, however, given separately, because it returns an income much in excess 
of its expenditures. The receipts of the Government from its forests and the 
amounts received from town, governments and public establishments for the super- 
vision and management of their forests aggregate $5,600,000. The appropriations 
for forestry include the cost of technical instruction in that subject to the amount 
of $35,000. The actual products of the forests bring $5,400,000 into the treasury of 
France. 


It is well for Americans to observe that forestry in the foregoing 
résumé of the French Ministry of Agriculture is treated with that con- 
sideration which its importance to all other vegetable life, and also 
to. the continued existence of humanity itself upon this earth, merits 
and demands. 


ITALIAN GENERAL DIRECTION OF AGRICULTURE. 


Besides the relations existing between agriculture and the Govern- 
ments of Great Britain, Germany, and France, it may be well to briefly 
set forth those established between the Government and the agricul- 
tural interests of Italy. 


The department which in this country has special charge of the agricultural 
interests is known as the General Direction of Agriculture, and forms a branch of 
the Ministry of Agriculture, Industry, and Commerce. The duties of this depart- 
ment are distributed among four divisions: 

The first deals with agriculture proper; the second, known as the division of 
zootechnie, deals with all that relates to cattle, insects, game, and fisheries; the 
third has charge of the woods and forests; the fourth of agricultural hydraulics 
(which inelude irrigation, drainage, and land improvements) and mines. 

There is also, in addition to the General Direction of Agriculture, a Bureau of 
Agricultural Legislation. 

The first division above mentioned, dealing with agriculture proper, is subdi- 
vided into three sections: 

Section 1 relates principally to agricultural instruction, having supervision of 
experiment stations, laboratories, collections, schools of agriculture, and of the dif- 
fusion of agricultural instruction in training Pero. for teachers, as well as in ele- 
mentary schools. 

Section 2 has charge of measures for the improvement of vine culture and horti- 
culture, the investigations relating to the diseases of plants, supervision of agri- 
cultural shows and exhibitions, fertilizers, and agricultural machinery, and is espe- 
cially charged with the establishing of chambers of agriculture. Section 2 is in 
immediate communication with the council of agriculture, to be described hereafter. 

Section 3 has charge of all matters pertaining to agricultural industries and eco- 
nomic questions. 

Connected with the first division of the General Direction of Agriculture are cer- 
tain consulting bodies. The first of these is the council for agricultural instruction, 
of which the minister is chairman, and which includes besides 14 members, 9 being 
appointed for three years by the King, 4 being elected, 1 each year, by the council 


REPORT OF THE SECRETARY OF AGRICULTURE. 15 


of agriculture, while the fourteenth is the director-general of agriculture ex officio. 
The council meets in regular session twice yearly, but a committee of the council, 
consisting of the deputy chairman, 3 members selected by the minister, and the 
director-general, meets monthly. 

The council of agriculture consists of (1) 24 presidents of chambers of agriculture, 
6 presidents of agricultural associations, including economic societies, veterinary 
societies, or other bodies established in the interest of forestry, agriculture, or stock- 
raising, who are selected yearly by the minister from a list of agricultural bodies 
entitled to representation; and (2) 15 councilors, holding appointment by royal 
decree and selected for their knowledge of economic and other branches of learning 
connected with agriculture. 

The following officers are members ex officio: 

(1) The Secretary-general of the Ministry. . 

(2) Director-general of agriculture. 

(3) The chairman of the zootechnic commission. 

(4) The chairman of the horse-breeding commission. 

(5) The chairman of the council of woods and forests. 

(6) The chairman of the commission on viticulture. 

Two members are appointed by royal decree president and vice-president, but 
whenever the minister is present he occupies the chair. The secretary of the coun- 
cil is a clerk in the department of agriculture, nominated by the minister. 

The regular annual sessions of the council take place in April, but the minister 
may summon extraordinary meetings. Members of the council who do not reside in 
the capital are allowed traveling expenses and a subsistence of $3 per diem while 
attending the sessions. The proceedings of the council are published at the Gov- 
ernment’s expense. The council is represented by delegates on various other boards, 
such as the commission of customs valuation, the council for the assessment of rail- 
way rates, the council for agricultural instruction, the council for salt and tobacco 
monopolies, and on the college of customs experts. 

The commission on viticulture consists of 12 members appointed by royal decree, 
4 of whom are appointed each year and serve for three years. The chairman is the 
director-general of agriculture, while the chief of the first division and three inspect- 
ors of agriculture are ex officio members. 

The system of advisory councils prevails also in regard to the second division, 
particularly with reference to the horse-breeding service, in which the director- 
general is assisted by a council consisting of the director-general of cavalry, the 
director of the second division in the agricultural department, the chief officer of 
the breeding establishments, 2 delegates elected by the veterinary schools, 2 delegates 
from the horse-breeding societies, 1 officer of cavalry nominated by the minister of 
war, and 1 other member appointed for three years by the minister of agriculture. 
This council meets twice a year. 

The third division, relating to ‘‘woods and forests,” and the fourth, relating to 
“‘aoricultural hydraulics,” or what may be called rural engineering, are practically 
organized on very much the same line as the divisions already described, including 
the invariable advisory council, consisting of several officials serving ex officio and 
other persons, appointed either by the minister or by royal decree. 

The estimates for maintenance of services under the general direction of agricul- 
ture aggregated, for the fiscal year ending in 1890, $1,424,613, of which nearly 
$1,200,000 was for ordinary expenditures, the others being classed as extraordinary. 
It must, however, be borne in mind that, exclusive of some $23,000 expended in sup- 
plying private landowners with young trees, the administration of the forestry 
department shows a balance or surplus over expenditures aggregating, for a period 
of five years, over $100,000. 


A ° i Fs 
From the foregoing synopses, which show what four of the oldest 
nations of the earth are doing to conserve and encourage successful 
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agriculture within their respective domains, itis possible for Americans 
to draw many useful lessons. Therefore they have been prepared and 
submitted as didactic data to which agricultural colleges, experiment 
stations, and practical farmers of the United States may turn for useful 
suggestions. In a government like this, while it is not desirable to 
copy all the forms of administration which prevail in the Old World, 
the substance may, in most cases, be taken and assimilated to our use, 
so as to be of universal beneficence to our citizens. It is our duty and 
destiny to seize the good and reject the bad, as it may be discovered, in 
all the departments of all forms of human government. 


EXPENDITURES. 


When the present Secretary of Agriculture took charge of the Depart- 
ment there were upon its pay rolls 2,497 employees. To-day, however, 
there are on the pay rolls of the Department of Agriculture only 1,994, 
a reduction of 503 employees. In justice, however, there should be 
deducted from the present current expenses of the Department the 
salaries of 11 clerks who have been, at its request, detailed to the U.S. 
Civil Service Commission, and are still paid their salaries, amounting 
to the sum of $16,200 per annum, out of the appropriation for the De- 
partment of Agriculture. 

The strenuous endeavor has been, in view of a depleted public treas- 
ury and because of the imperative demands of the taxpayers of the 
United States for economy in the administration of their Government, 
to rationally reduce expenditures by the elimination from the pay rolls 
ot all persons not needed for an efficient conduct of the affairs of the 
Department. At the outset conditions of an unsatisfactory character, 
due largely to a system which permitted the grossest inequality in 
compensation to the employees of the Department, were confronted. 
Cautiously and conscientiously the erasure from the pay rolls of the 
Department of the names of all unnecessary employees and the increase 
of its usefulness have been undertaken with persistent purpose and not 
a passive vigor of will. There has also been an attempt, not by any 
means yet completed nor satisfactorily successful, to equalize compen- 
sation. 

The expenses of the Department of Agriculture during the first 
quarter of the present year aggregate but $345,876.76, as against 
$402,012.42 for the parallel period of the fiscal year 1893. And it is 
gratifying to observe that the saving up to this time is not less than 
12 per cent per annum on current expenses. In verification of the 
intention to make at least this reduction permanent, the estimates for 
the next fiscal year, which have been submitted to Congress, are less 
by $369,656.94 than those for the current fiscal year, which will end 
June 30, 1894, 
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Comparative statement showing amownt of appropriations for the Department of Agri- 
culture for the fiscal year ending June 30, 1894, and amount of estimates submitted by 
tie Secretary of Agriculture for the fiscal year ending June 30, 1895. 


A opria- estimat, 
then, 19 . eeu Increase. Decrease. 

Oficeiof the secretary a sceacee- ca eases sane $81, 900.00 | $77,500.00 | $1, 200.00 | $5, 600. 00 
Division of Accounts and Disbursements ---.-. 17, 700. 00 17, 700. 00 i 
Division OLsstatistics amo eel were ae oaleseraae 146, 100. 00 146, 100. 00 
Division of-Botany... =< ss er~ sees a6. sees 38, 600. 00 33, 600. 00 | 
Division of Entomology.........---.--.------- 29, 800. 00 | 29, 800. 00 | 
Division of Ornithology and Mammalogy | 27, 360. 00 27, 366. 00 | 
Division of Pomology -- 5.520662 seeece tose ose | 11, 300. 00 11, 800. 00 | 
Divisionsos, NICLOSCOPY =~ stone 2-2 occ anise 6, 709, 00 7, 800. 00 
Division of Vegetable Pathology .--.---...--.. 25, 600. 00 5, 600. 09 
MOIVISIONIOME REMISy Se seats 2 ce soe nts 39, 000. 00 32, 000. 60 
I VASIONLOL HOLES bLYa eco aac e ees sacs e ee aee 27, 820. 00 29, 829. 00 
Division of Records and Editing .-...-......-- 6, 300. 00 8, 500. 00 
Division of Wlaustrations.. o.c.-ssecb ces ewecad 19, 669. 00 ASSQ00ROO eRe esas: 800. 00 
OMVASTONSOL SOULS Sohne cna ie mieminc cee = at ele welts 148, 920. 00 
Document and Folding Room......---.-------- | 10, 460. 00 
NMS OU ers Sos ab eee me nee < Hobe Se beeee esas 7, 840. 00 
Wabvarnyees sce ote. Jen = See pee ee oe eis Eee 3, 000. 00 
Agricultural experiment stations .---..--..... 745, 000. 00 


Ouice OF xperiMen bi StavioNs es. - ess ste b see eh lncws sees cee 
Experimental garden and grounds. . 34, 000. 00 


Furniture, cases, and repairs......--.. et 10, 000. 00 
BROSEA SO oes aoe ccs baie b> sine imeesaeieiaie teins see sic 5, 000. 00 
WONMNPENTEXPOUSOS oes. - seen cce- eels aa- sae sae 25, 000. 00 
Road making and management...-....-..----- 10, 660. 00 
Experiments in the manufacture of sugar. ..--- 20, 000. 00 
Rrreion, investigations... - 222 2.--.-+-.--- 6, 060. 00 8, 000. 00 25000800 || <i smeniceee eee 
EN[rbieIOM er see eer see cee ete otee ans cee cee cia| ea Setie eve Jew se 10, 000. 00 10,000: 0071 Non oe eee 
haben AaVeStigabiONns \s2-= 2 seco eee sites. GI QOON 00 NE taste eet Saline ote ow are 5, 000. 60 
Bureau of Animal Industry--.--...-..-....--- 850, 000. 00 700; 0008004 Saem ence an = 150, 000. 00 
Quarantine statious for neat cattle-........--- 15, 000. 00 ESS000 00 he Sas mae ote. 3, 000. 00 
SVViGAUN OVA MLOA Mccoy tiecialee es wale e's otele’sle = = 951, 100. 00 B04 223 10GN ree melemtoateiee 96, 876. 94 
\ ee) 

SRO LAN eee ete stereo as sate sistem ote ieaw ea 3, 323, 500. 00 | 2, 233, 843,06 | 46,540.00 | 1, 136,196. 94 
Amount of items representing decrease of appropriations..-.-.-.....--...--------------- $1, 136, 196. 94 
Amount of items representing increase of appropriations ..........-.-------------.+-+---- 46, 540. 00 

BRO EMEC OOTOASOS eels mie ae Be eee cicere tee ele ieee Olas ache isc ane cielo cee Aenea 1, 089, 656. 94 
Deducting amount appropriated by Congress for State experiment stations, and im- 

properly included in the apprepriation for the Department of Agriculture..........- 720, 000. 00 

NOt COLGAN GM aaner aes solte oe statin eee eee ai ate Sons wine e et mee ence aie eee 369, 656, 94 


CHANGE—PERMANENCY. 


Among the heads of divisions in the Department of Agriculture 
changes under the present administration have been exceedingly few, 
because the gentlemen in charge of the several divisions are gener- 
aliy skilled scientists. They are experts in their respective profes- 
sions. Many of them are known throughout the scientific world, in 
which they have worked all their lives, and their investigations are 
common to the English, German, French, and Italian languages. 

Dr. George Vasey, the Chief of the Division of Botany, died early 
‘in March, 1893. He was known as a great botanist and a high author- 
ity in his specialty throughout the world. His loss is profoundly 
mourned by his countrymen who were laboring in the same delightful 
field with himself, and by botanists over the sea, throughout Great Brit- 
ain, and the Continent. Hisposition was immediately tendered to, and 
accepted by, Mr. F. V. Coville, his most capable assistant in that 
division. The other changes occurred because of resignations. Mr, 
A. W. Harris, Director of the Office of Experiment Stations, resigned 
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to accept the presidency of the Maine State College of Agriculture and 
the Mechanic Arts, and his place was filled by the promotion of Mr. A. C. 
True, who was his assistant. Maj. B. F. Fullerresigned his position 
as Chief of the Division of Accounts and Disbursing Officer, and was 
succeeded by Mr. F. L. Evans, who had been his faithful first aid for 
several years. 

With the exception of one division—that of Statistics—these are the 
only changes made in the chiefs of divisions where technical knowl- 
edge and skill are required, and in each instance the vacancy was 
filled with certain advantage and good results to the service by the pre- 
motion of experienced assistants. These promotions are a recognition 
of long, faithful, competent, and useful labors in behalf of the Govern- 
ment. They are intended to stimulate ambition, fidelity, and industry 
amoung all well-disposed employees of this Department. 

Each promotion in the Department ought to be hereafter in itself a 
declaration that the person advanced in rank and salary has a superior 
record for merit and efficiency, aud is eapable of a higher grade of 
service, and therefore entitled to an increase of compensation. 


THE CLASSIFIED SERVICE. 


The classified service is defective, owing to the arbitrary advance in 
therank and pay of clerks, without requiring a higher grade of service 
or any increase of skill or intelligence. Thus we find inequities in com- 
pensation. One clerk may be drawing $1,800 per annum because he is 
in the $1,800 class, and yet doing ouly the work adapted to a person in 
the $840 class. These inequalities of compensation are, perhaps, due 
more to the appropriation acts creating statutory positions than they 
are to the law creating the U. 8S. Civil Service Commission, or to the 
rules and regulations which that Comwmission has adopted. 

An obvious method of rectiiying this injustice is te be found in mak- 
ing the appropriations in gross for the pay of the clerical force of each 
Department, and leaving the head thereof to determine, from the char- 
acter and quality of the service requirtd, how much each clerk shail 
be paid. In all great business concerns—mereantile, financial, and 
manufacturing—compensation depends upon the quality and character 
of the service, and the promptness and fidelity with which it is ren- 
dered. There can be no good reason urged against the Government of 
the United States securing efficient services in the same manner that 
they are secured by the successful business interests of the country. 
No one can take charge of « Department of the Government, and of 
his own volition employ servants of mediocre ability or inefficient, 
except at the cost of his own reputation and much loss to the public 
service and public purse. 

In the Department of Agriculture there are 87 employees who came 
in after examination and certification from the eligible lists by the 
U.S. Civil Service Commission. But there have been 638 persons 
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placed in the classified service of the Department of Agriculture, by 
Presidential orders. Of that number, 118 were ordered in by President 
Arthur; by President Cleveland during his former administration, 90 
at one time and 116 at another; while President Harrison, by his 
order of January 5, 1893, placed 314 persons in the classified service 
of the Department of Agriculture. So that there have been placed 
upon its pay rolls 725 persons in the classified service. 

The erroneous impression that a clerk in the classified service is pro- 
tected, or that he has any vested right in an office, so as not to be 
amenable to higher authority because of delinquencies or malperform- 
ance of duty, seems to be quite generally entertained, and especially 
by those who have come into the service through “an order” rather 
than by a rigid examination. That this is net true, and that tenure 
of office in any Department depends upon industry, fidelity, and prompt- 
ness, ought to be italicized in the daily routine of duties by all those 
having authority; and it should be understood that personal merit 
and efficiency alone, rather than any extraneous influence, can secure 

and hold promotions in the public service. 

It is further suggested that, in the interest of an efficient service, the 
Civil Service Commission*should provide a noncompetitive examina- 
tion for any employees of a Department whom the head thereof shall 
select from those placed in the classified service by a Presidential order, 
and that in the case of noncertification by the Civil Service Commis- 
sion after being thus examined such employees should be dropped from 
the rolls. 


DISTRIBUTION OF SEED AT THE PUBLIC EXPENSE. 


The first United States Commissioner of Patents, Henry L. Hilsworth, 
in the year 1836 conceived the idea of distributing new and improved 
varieties of seed among the farmers of the United States, and from 
that time he patriotically procured the seed aud distributed it at his 
own expense until the year 1839, when, upon his recommendation, Con- 
gress appropriated $1,000, to be taken from the Patent Office funds, for 
the purpose of collecting and distributing rare and improved varieties of 
seeds, and prosecuting agricultural investigations and procuring agri- 
- cultural statistics. And from this small beginning, fifty-four years ago, 
the Seed Division of the Department of Agriculture has grown to its 
present unwieldy, unnecessary, and extravagant proportions; so that 
in the year 1892 there was appropriated the sum of $135,400 for the pur- 
pose of purchasing seeds, bulbs, and cuttings for gratuitous distribution. 

In 1891 the seeds purchased cost, in round numbers, $40,000, while 
the labor and expenses of putting them up and distributing them 
alone cost the Department $50,675.75. If there ever was a good 
reason for the original purchase of new and improved varieties of seeds 
for gratuitous distribution there is certainly now no valid reason for the 
purchase and distribution of ordinary seeds, bulbs, and cuttings which 
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are common in all the States and Territories, and easily obtainable at 
low prices by the people generally. This is particularly true since the 
establishment of an experiment station in each State and Territory. 
These stations, by their very character and name, are the proper agen- 
cies to experiment with and test new varieties. Each station is pre- 
sumed to be in charge of a director, of such scientific agricultural 
training and so well informed as to the requirements of soil, cimate, 
and other environments, that he is especially qualified to make the 
tests to determine the value of each kind. From the first appropria- 
tion down to the Jast, the Government of the United States has 
expended in seed distribution the sum of $3,101,600, an average during 
fifty-three years of $58,520.75 each year. 

The dimensions of this distribution of seeds by legislation and legis- 
lators are made visible in the light of the fact that for this calendar 
year enough cabbage seed has thus been sent out to plant 19,200 acres, 
a sufficient quantity of beans to plant 4,000 acres, of beets enough to 
plant 2,500 acres, of sweet-corn to plant 7,800 acres, together with 
enough cucumber seed for 2,025 acres, enough musk and watermelon 
seed to plant 2,675 acres; and that, altogether, this Department has 
sent out, in more than nine millions a packages, a sufficient amount of 
flower Ai vegetable seeds to plant 89,596 acres of land. 

That this popular dissemination is regarded altogether as a gratuity, 
and not of any appreciable advantage, is proved by the failure of any 
general recognition of benefits by those who have received the packages, 
notwithstanding the fact that the instructions of the Department require 
them to report results. 

In view of the above facts, this enormous expenditure, without com- 
pensatory benefits, ought to be abolished. Therefore, looking to its 
final abolition, more than $100,000 for the fiscal year ending June 30, 
1895, has been stricken from the estimate for this purpose, and the 
$35,000 estimated ought to be confined strictly to the purchase of new 
and improved varieties, and even these ought to be distributed only 
through experiment stations. Thus seed will be tested and found val- 
uable or otherwise. After the test has been completed by the experiment 
Station the propagation of the useful varieties and the rejection of the 
valueless should be left to the common sense of the people, who will have 
been informed as to local value and adaptability by the experiment 
station bulletins. An experiment is simply a test. It determines that 
a thing is of value or that it is worthless. There can be ne experiment 
in perpetuity, and this illustrates the fallacy of purchasing and distribu- 
ting, year after year, the ordinary varieties of turnip, cabbare, celery, 
and other seeds. 

For the fiscal year ending June 30, 1893, there were paid out by the 
Department of Agriculture, directly for seeds, $66,548.61 ; and the 
remainder of the appropriation of $130,000 was absorbed in the cost of 
putting them into packages and delivering them for distribution. And 
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to the above operating expenses of the Seed Division there must be 
added its fixed charges in the form of statutory salaries, amounting 
to $13,520, and this swells the annual expenditure to $143,520. The 
number of packages of seed distributed by the Department for the year 
1892 was 7,700,000, and-they cost 2 cents apiece, while the average cost 
of the 9,000,000 packages of seed distributed during the present fiscal 
year is 1 cent and 4 mills per package. 

Out of the appropriation made for seed distribution for the year end- 
ing June 30, 1894, after all the above-detailed work of purchasing and 
distributing, there will be more than $20,000 covered back into the 
Treasury of the United States, 

The following is a comparative statement of seeds purchased in 
1892-93 and 1893-94, showing an increase in the quantity of seed 
obtained for each dollar expended during this year, a saving having 
been effected and an increase in quantity secured in each variety pur- 
chased : 

Seeds purchased in fiscal years 1898 and 1894. 


Vegetable | Flower | Miscella- 


| i 

| Corn. | Cotton. Beans. Peas. seed. | secd. | neous. 

| | ran ae 

Bushels. Bushels. Bushels. | Bushels. Pounds. Pounds. | Busiels. 
1893-'94 _.....-- 2, 400 600 2, 000 | 3, 030 135, 635 1, 905 165 
TBO 2" 1930 ares ce ae 2,175 551 1, 940 | 2, 800 98, 366 1, 582 pee 
Increase. - 225 | 49 60 230 37, 268 323 165 
1 | t 


Percentage of increase in quantities purchased in 1893~'94 over 1892—93, 


(CONSE oo Sd aASA CORO DOO DOD AOOnS CO Boda CABO ANROR Ae0O.Co DOOR CUO EE Deere D 092 
COMO, coAscs songs nnn asedou ase aIeaoteap Usa0G0 Jaoeen cae Een ae, Sasoek 08% 
JBOBING c Los6 sec e eoaa a ee ane S aS Seer nes Ge Oe a pisces ese Se aes aman 03 
CAS SME etsle Sota sae cisesion s os ccreem see eee aiectis Sono hootoee aaeus . 074 
Woganmlilla seat iasaSccdt= Sede aese pre cacson setieGe mete GOds SooreE came Sees 1 27 
RSG WOMESCO GS ester t are tsi ieice oieia ie cisiciz cin ol) ir wlote oimielinieicis! sieie cinia\ aletele! wim i= oa ltl 


Cost of seed. 


Motalacostrot seeds fom 1o02— Use. 2s. oes eget eae S- === Go = 2 = 00; 022.59 
Motalecodhoteseed stot toga 04-8 aes, meses oe see e eee ead D4, O17. 10 
SavinestonbheGovermmenitess sso se-fet se. one eens -ns--s- 11,405.49 
BUREAU OF ANIMAL INDUSTRY. . 


The amount appropriated for this Bureau for the current fiscal year 
is $850,000; the estimate for the ensuing year is $700,000. 


TEXAS FEVER REGULATIONS. 


The regulations of 1892 have been enforced during 1893, with slight 
modifications exempting certain counties in North Carolina, Virginia, 
and Arkansas from quarantine regulations. The results have been 
very satisfactory. The large stock yards of the country have kept 
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free from infection. Oceasional local outbreaks have been largely such 
as could have been effectually guarded against by the owners of the 
affected cattle. The efficiency of control would be greatly increased 
by an amendment to the law imposing a penalty for violation of the 
regulations promulgated by the Department,-by railroad companies 
transporting infected cattle. 


EXPORT CATTLE INSPECTED. 


The total number of inspections made during the past fiscal year was 
611,542. Only one-tenth of the cattle tagged were rejected as not in 
proper condition for export. The exports of live cattle show a falling 
off of about 25 per cent from the preceding year—a falling off which 
occurred entirely in the last half of the year, and which seems to have 
been due to an increase in the price of American export cattle. 


VESSEL INSPECTION. 


Bureau inspection of cattle-carrying vessels has resulted in a con- 
tinual reduction in the percentage of losses of animals at sea. The 
percentage of loss in 1891 was 12 per cent; in 1892, seven-eighths of i 
per cent, and for 1893, forty-seven hundredths, or less than one-half of 
1 per cent. 

INSPECTION OF IMPORT ANIMALS. 


The total number of animals arriving from Canada during the year 
and inspected by Bureau officers was 462,092. The total number of 
animals imported from transatlantic countries was 1,297. No con- 
tagious diseases were found among the imported animals. But it is 
esscutial that a law should be enacted providing for the inspection of 
horses imported into this country, because they are subject to several 
contagious diseases, one of which (not indigenous to this country) has 
already been introduced by importation which will involve for its 
eradication a considerable outlay of money. 


INSPECTION OF AMERICAN CATTLE IN GREAT BRITAIN. 


It is deemed wise to continue this inspection, to learn the condition 
in which American cattle arrive, the extent of losses at sea, and to 
investigate the alleged cases of pleuro-pneumonia reported by British 
inspectors. Such allegations have been made in the cases of 54 ani- 
mals during the year. The diagnosis has in each ease been pronounced 
incorrect by the inspectors of the Bureau of Animal Industry, and the 
history of these animals, traced through the record, has clearly shown 
that ne contagious disease existed where the animals had been raised 
and ted, or where they could have been exposed in transit. 


CONTAGIOUS PLEURO-PNEUMONIA. ~ 


No case of this disease having been discovered in this country since 
March 25, 1892, and a careful inspection having been maintained for 


. 
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twelve months thereafter, sufficient to furnish evidence which would 
remove all apprehension on the part of our own people, and be accepted 
as perfectly conclusive by foreign governments, it was deemed safe and 
judicious, on Aprill of this year, to dismiss the force engaged in this 
inspection.- 

MEAT INSPECTION, 


The meat inspection has continued as prescribed in the regulations 
of March 25,1891. The extent of the microscopical inspection has, 
hewever, been greatly reduced, the intention being to confine it rigidly 
to products intended for direct export to countries exacting the same. 
On the other hand, the inspection of all animals, both before and after 
slaughter, intended for export and for interstate trade, has been 
insisted upon and regulations regarding this inspection were issued 
September 13, 1893. So far as the microscopic inspection extends it 
has been made more thorough by insisting upon a double inspection in 
order to secure perfectly reliable results. 


EXPORTS OF INSPECTED PORK. 


During the year ending June 30, 1892, exports of inspected pork 
aggregated 38,152,374 pounds. For the year ending June 30, 1893, they 
aggregated but 20,677,410 pounds. Exports tocountries directly requir- 
ing inspection were for 1892, 22,025,698 pounds, and for 1493, 8,059,758 
pounds. The falling off in this export trade was not confined, however, 
to inspected pork, the total quantity exported for 1892 bein g 665,490,616 
pounds, while in 1893 it was only 527,308,695 pounds. The decrease is 
partially accounted for by tbe high prices of pork in this country 
throughout 1893, The microscopic inspection cost the Government 64 
per cent on the value of meat sold to the countries which demanded that 
inspection; and a comparison between the amount of meat so inspected 
and sold in 1892 to those countries and the amount sold to them in 
1893 shows that microscopic inspection has not increased our foreign 
sales and that it does not pay. 


ADDITIONAL LEGISLATION. 


Existing law does not adequately provide for the authoritative and 
effectual destruction of condemned carcasses. Better provision for 
this purpose is rendered all the more necessary by the extension of 
the inspection already referred to. In the present law there is noth- 
ing which prevents the marketing of the carcasses of animals con- 
demned by the Department, in the State where the animal is killed, nor 
can the Department follow such diseased carcasses, in the local mar- 
ket, to prevent their being shipped and sold outside of the State. The 
public can be properly protected against the use of such meat oniy 
through some legislation compelling the immediate destruction of any 
animal or carcass condemned by United States inspectors. 
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TUBERCULOSIS. 


While contagious pleuro-pneumonia of cattle has been successfully 
eradicated, the cattle of the country are still afflicted with tuberculosis, 
a disease widespread and more dangerous to human life than pleuro- 
pneumonia. It is essential that the Bureau of Animal Industry should 
undertake without delay measures looking to its control. Investiga- 
tions have been made during the past year as to the means of its com- 
munication and the method of its correct diagnosis. Much progress 
has been made in this direction by the studies of the Division of Ani- 
mal Pathology. The work must now be extended, in codperation with 
local authorities, until the danger to human life has been reduced to a 
minimum. 

MALADIE DU COIT. 


The inspectors of the Bureau have been remarkably successful in 
combating a disease of the horse kuown as dourine or maladie du coit, of 
which an extensive outbreak occurred during the last year in Nebraska 
and South Dakota. 


CIVIL SERVICE EXAMINATION OF INSPECTORS. 


In this connection it is recommended that hereafter each applicant 
for the position of inspector or assistant inspector in the Bureau of 
Animal Industry be required, as a condition precedent to bis appeint- 
ment, to exhibit to the U. S. Civil Service Commission his diploma 
from an established, regular, and reputable veterinary college, and then 
submit to such an examination in veterinary science as that Commission 
may prescribe; and no one failing to pass that examination shall be 
eligible to either of the aforenamed positions. And, furthermore, it is 
advised that all the inspectors now in the service be required to pass 
through the same ordeal, namely, to show their diplomas and submit 
to a civil service examination. 


DIVISION CF ENTOMOLOGY. 


The amount appropriated for this division for the current fiscal year 
is $29,806, which amount remains unchanged in the estimates for the 
ensuing year. 

Satisfactory experiments with remedies against the spread of the | 
hop plant-louse have been made in Oregon and Washington. Consid-— 
erable damage has been reported in several sections by a destructive 
grasshopper of nonmigratory form. A bulletin was widely circulated 
containing remedial suggestions, which resulted in prompt measures 
being taken and much damage averted. Arrangements have been 
made for an investigation, by a resident of Japan, of insects injurious 
te agriculture in that country, particularly of those which would be 
likely to be introduced into this country. A request was made recently, 
by the State board of Massachusetts, that the Secretary of Agricul- 
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ture should further the efforts of the board in getting Congressional 
appropriations to aid them in fighting the gypsy moth. There did not, 
however, seem to be sufficient justification for such assistance, and it 
was accordingly refused, At the same time the Department cheerfully 
tenders all legitimate coéperation in the work, and is ready, as in the 
past, to give the board the benefit of its best efforts and experience. 

Reports of occurrences of the pernicious scale at Charlottesville, Va., 
have reached the Department. This is the first appearance of this 
insect on the Atlantic coast of the United States, and calls for prompt 
educational codperation on the part of this Department, and this 
has accordingly been freely tendered. The Entomologist, Prof. Riley, 
strongly recommends, as part of the work for this fiscal year, an attempt 
to introduce the Caprifig insect from Smyrna into California, and to 
introduce from Ceylon the giant bee of f{ndia; therefore, the inter- 
ested attention of fruit-growers in southern California, and of bee- 
keepers in the several States is directed in a special manner to these 
suggestions. 


DIVISION OF ORNITHOLOGY AND MAMMALOGY. 


The amount appropriated for this division for the current fiscal year 
is $27,360, which amount remains unchanged in the estimates for the 
ensuing year. 

The efforts of this division have been directed toward completing 
investigations begun several years ago, and the preparations of results 
for publication. Two economic bulletins have been published— Hawks 
and Owls of the United States, and Prairie Ground Squirrels ef the 
Mississippi Valley. These last probably cause more injury to crops in 
the United States than any other mammals except the pocket gophers. 
Many maps were prepared showing a detailed geographical distribution 
of mammals and birds. The United States is practically divided into a 
definite number of belts or zones, each one characterized by the pres- 
ence of certain animals and plants, thus intimating what normal agri- 
cultural products each zone is best fitted to produce. The division. is 
engaged in tracing these various zones across the continent, and in the 
preparation of large scale maps showing boundaries in different colors. 
These maps will illustrate to the farmer the location of his farm with 
reference to the life zone in which it lies, thus giving him a key to the 
crops most likely to succeed. Biological surveys begun in 1889 have 
been continued the present season and carried across the State of 
Wyoming. Other field work has been instituted in California, Oregon, 
Utah, Nevada, the Dakotas, Nebraska, Kansas, and Colorado, with 
special reference to the determination of the northern boundary of the 
zone known as the Upper Sonoran. The repert of the Death Valley 
Expedition has been published, and the bulletin on the Common Crow 
is now ready for the printer. 
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DIVISION OF BOTANY. 


The sum appropriated for this division for the current fiscal year is 
$38,600; the estimated expenditures for the next year are $33,600. 

During the present year the series of forage experiments, both in 
the subarid lauds of the West and in the humid region of the Guif 
States, have been concluded and final reports on them are now in prepara- 
tion. The importance of the results attained in the experimental culti- 
vation of crops without irrigation, at Garden City, Kans., has been more 
accentuated during the present season than ever before. The wheat 
and Indian corn crop of western Kansas and adjacent regions for the 
present season has been, as is well known, almost a total faijure, so 
much so indeed that in many quarters not enough grain has been pre- 
duced to suffice for next year’s sowing. In the midst of these condi- 
tions the Jerusalem corn on the experiment farm has now a good 
stand and a luxuriant growth, promising a yield of 20 to 40 bushels 
per acre. This product is an admirable substitute for Indian corn, 
and from present experience in feeding it promises to be quite as 
palatable to stock. In the forage experiments Hungarian brome has 
been demonstrated to be clearly superior to all other forage plants 
thus far tried in the subarid regions. With a rainfall from January 1 
to September 1 of 8 inches (more than half of which fell during the 
mouth of July) this grass produced a crop of hay, estimated at 1 
ton per acre, greedily eaten by stock and of high nutritive value. 

For the future work of the Division of Botany there are contem- 
plated, in addition to a’continuation of the present work of the division, 
certain lines of investigation in connection with the herbarium for 
which there is urgent demand. One such line of work is the mainte- 
nance of a seed collection, to contain seeds of all weeds and cultivated 
plants, as well as those of our wild species which are eaten by birds 
and animals. Such a collection in the hands of an expert is required 
to enable the Department to answer inquiries regarding the purity of 
seeds put on the market by dealers, the detection of weed seeds in grain 
samples, the identification of the vegetable contents of bird-stomachs, 
the detection of adulterations in many commercial products, and 
other questions of a similar nature. In other lines also it is pro- 
posed to develop and make use of the economic side of the herbarium, 
taking up botanical work, with which State experiment stations are 
not in a position to deal. 

A card catalogue of the botanical library of the Department of 
Agriculture has been completed, to which are now being added titles 
of ail botanical works accessible in the other libraries of Washington. 
Several collectors have been employed during the season, confining their 
work principally to the arid and subarid portions of the West. 


DIVISION OF VEGETABLE PATHOLOGY. 


The sum appropriated for this division for the current fiscal year is 
$25,600; this sum remains unchanged in the estimates for next year. 
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The work of this division has been divided about equaily between 
the laboratory and the field. In the laboratory a »vumber of diseases 
affecting fruits, grains, and other useful plants have been studied. 
The field work has covered improvement of machinery used in spray 
ing, the determination of the proper time or times for applying fungi 
cides, and the trial of substances known or supposed to have fungicidal 
value. Another important branch of this work is the improvement of 
cultural methods with a view of preventing diseases, thereby enabling 
plants to be grown to the highest state of perfection. 

‘The scattered nature of the Hterature on fungicides has made it 
desirable to bring together in convenient shape all possible informa. 
tion on the subject. With this object in view more than 1,500 foreign 
and domestic references were secured during the year, 700 of which 
have been consulted in the original, and critically reviewed. This mat- 
ter, together with the published and unpublished data of the division, 
will form the basis of a bulletin that will inelude a discussion of the 
chemistry and toxicology of the more important fungicides, together 
with a critical résumé of the facts bearing on the fungicidal value of 
the various substances now employed as remedies for plant diseases. 

The diseases of citrous fruits and other subtropical plants have beer 
studied during the year by two assistants stationed in Florida. The 
horticulturists of that State have greatly aided the investigations by 
their hearty support. Several orange-growers have given parts of their 
groves for experiments, and the citizens of Hustis have erected a six- 
room one-story laboratory, and given it to the division for its exclusive 
use. This has very materially aided in enabling the appropriation 
available to be applied wholly to the purchase of the actual means of 
study, and to meeting the expenses of field experiments. A plat of 2 
acres lying near the laboratory has been established as an experimental 
garden. The laboratory was furnished early last spring, and since then 
the studies of the various diseases of citrous fruits have been pushed as 
rapidly as possible. 

There are four principal diseases of the orange and lemon now being 
investigated. They cause an aggregate annual loss of fully $250,000. 
Allof these maladies are of an obscure nature, but it is claimed that the 
investigations already made have thrown very considerable light on 
three of them and render an intelligent trial of remedies possible. The 
fourth disease, the orange blight, although one of the most destructive, 
is still very imperfectly understood, but it is hoped that the greatly 
increased facilities afforded by the laboratory will render it possible to 
discover the cause and the remedy for the disease. 

The causes affecting the fruitfulness of pears and apples have been 
made the subject of further study. The important discovery, made 
incidentally while investigating the effects of the transmission of dis- 
ease germs through the flowers by bees and other insects, that many 
of our common varieties of pears are incapable of self-fertilization, was 
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pointed out last year. At the same time attention was also called to 
the fact that this discovery explained why large blocks of single vari- 
eties of pears often failed to bear satisfactory crops, even though the 
flowers were abundant and all other conditions excepting those insur- 
ing cross-fertilization were present. In order to obtain additional evi- 
dence on this point, the experiments made in 1852 were repeated the 
past season, the work being carried on at Rochester, N. Y., and Parry, 
N.3. The results of this work verify the conclusions obtained in pre- 
vious years, Showing that to insure the highest fruitfulness pear and 
apple orchards should consist of mixed varieties. Where large blocks 
of pears have failed to fruit through lack of cross-fertilization the 
trouble may be remedied by top-grafting with a different variety to 
supply the necessary pollen. A bulletin containing a full account of 
the work, together with the results obtained, is now ready for the 
printer. 

The work in California has been continued along practically the 
same lines asin previous years. The vine disease has been made the 
subject of special study, and, in addition, several maladies of other 
fruits have been under investigation. Therust of prune leaves, a very 
troublesome disease in some sections, has been successfully. combated 
by spraying. The blighting or biasting of grape flowers, commonly 
known as coulure, has been studied in the northern part of the State. 
This trouble, which is often due to constitutional defects in the vine, 
frequently causes the loss of the entire crop. During the year 4 series 
of experiments in crossing and hybridizing the vine was carried on in 
the hope that by this means varieties free from coulure might be 
obtained. 

The year has brought to a close the experiments with fertilizers for 
the prevention and cure of peach yellows. This work, covering a period 
of four years, was carried on in the heart of the great peach region of 
the Maryland and Delaware peninsula. The results, which have been 
pablished in full in Bulletin No. 4 of this division, show, it is claimed, 
conclusively, that the disease can not be prevented or cured by apply- 
ing to the soil any of the well-known plant foods. Thousands of dol- 
lars have been spent by growers every year upon fertilizers and other 
so-called remedies of a Similar nature, and it is believed the results of 
the investigations made by the division will result beneficially in 
checking useless expenditure. Since the completion of the fertilizer 
work the special agent in charge of the investigations has been able 
to devote more time to laboratory researches into the causes of the 
disease. Laboratory investigations and field experiments, having in 
view the discovery of a natural means of infection, have also been under 
way. °So far yellows is only known to be communicated by budding, 
but all the facts at hand indicate that the disease may have the power 
of spreading in other ways. 

The experiments in the treatment of wheat rust, begun in 1891, have 
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been continued; the results of the first season’s work, covering the 
treatment of seed and soil separately and combined, spraying the 
plants at various intervals, etc., were published in the early part of 
the year. During the past season the work was wholly confined to 
spraying the plants, it having been shown by the previous year’s labors 
that the seed and soil treatments were worthless, so far as the preven- 
tion of rust was concerned. 


DIVISION OF POMOLOGY. 


The sum appropriated for this division for the current fiscal year is 
$11,300; this sum remains unchanged in the estimates for next year. 

The work of this division has included and concluded the collection 
of fruit models and edible nuts, which has been on exhibition at the 
World’s Fair during the summer. The importance of the subjects illus- 
trated and the measure of success attained have justified the labor 
applied. Nearly 1,000 models of fruits, comprising 625 varieties, and 
more than 300 packages of wild and cultivated nuts, compose the col- 
lection. If provision is made for the gradual and judicious enlargement 
of this collection it may afford a means of determining the range of 
climatic variation in our cultivated fruits. 

‘The economic work has included the identification of specimens sent 
by growers for that purpose. The collection of models, in addition to 
its scientific value, has been found an effective help in the work, and it 
is believed that the accuracy and reliability of this branch of the work 
of the division is increasing. An examination of the office records 
shows that about three-fourths of the specimens sent for this purpose 
have been scientifically identified. During the year more than 108 
new varieties not previously described have been received for examina- 
tion, and have been reported on as to their value for propagation and 
introduction. 

The preparation of reports for publication on the culture of different 
fruits has been intermittently continued. Current work is urgent and 
imperative, owing to the perishable nature of the specimens received 
and the importance of immediate and full replies to inquiries. The 
bulletin on nut culture is ready for publication; that on small fruits 
is well under way, and the tabulation of replies to the circulars on apple 
culture, of which several thousand were sent to apple-growers during 
two previous years, has commenced. 

The preparation of the revised catalogue of American fruits has been 
continued, this duty having been intrusted to a properly qualified 
special agent. It is believed that the work can be completed during 
the coming year. The monograph on the grape yet remains unpub- 
lished. 


DIVISION OF GARDENS AND GROUNDS. 


The sum appropriated for this division for the current fiscal year is 
$34,000; the estimated expenditures for next year are $32,000. 


30 REPORT OF THE SECRETARY OF AGRICULTURE. 


This division is charged with the care of the 35 acres of grounds of 
the Department. It has supervision also of the glass structures, which 
cover a space of about three-fourths of an acre and are well filled with 
plants. .A considerable area under glass is devoted to the propagation 
and growth of plants for distribution throughout the United States and 
for exchange with foreign countries. The superintendent determines 
any questions relative to practical horticulture, floriculture, fruit-grow- 
ing interests, and economic gardening and garden architecture that 
may be submitted to the Department. 

The following plants were distributed during the past year: Straw- 
berries, 30,400; grapes, native and foreign, 15,000; olives, 2,734; cam- 
phor, 2,696; figs, 3,000; miscellaneous, consisting in part of oranges, 
currants, loquats, vanilla, black pepper, and various semitropical plants, 
2,875; tea, 2,690; coffee, 710; raspberries, 422; and pineapples, 576. In 
all, upwards of 60,000 plants. 

Applications for plants are often bewildering, enumerating plants 
indigenous in all the zones of tle globe, embracing the most northern 
and the most tropical of species, to be tested perhaps in localities where 
but few of them could live, and of such extensive variety that no single 
plant establishment in the world could furnish them. Requests of this 
kind involve considerable explanatory correspondence which ean not 
be avoided. And while an effort is made to meet all reasonable de- 
mands in this direction, the Department exercises discrimination as to 
the kinds of plants sent out, availing itself of the experience gained 
by testing the hardiness and other qualities of plants previous to their 
distribution. ; 

In the Southern States, where many species of semitropical plants 
may be successfully cultivated, a great desire is manifested to experi- 
ment with crops the culture of which has not hitherto become general. 
This desire increases proportionately as a knowledge of the benefits to 
be derived from diversified culture grows. There is much inquiry as 
to the olive and the fig; and of these good collections are maintained, 
and many thousands are annually propagated and sent to regions best 
fitted for their growth. 


DIVISION OF PORESTRY. 


The amount appropriated for this division for the current fiscal year 
is $27,820; the estimate for the ensuing year is $29,820. 

The condition of the forestry industry in this country still remains 
markedly unsatisfactory. Under our present system the efforts of the 
Division of Forestry of this Department are restricted to purely educa- 
tional work, and this has been carried on for over fifteen years without 
perceptibly abating wasteful lumbering and destructive fires, which are 
destroying our primitive forest supplies and inflicting permanent injury 
upon the lumber interests and seriously menacing agriculture. With 
all due allowance for the absence of verifiable statistics, it may be 
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safely asserted that the yearly wood consumption in the United States 
is twice as great as our estimated forest area is capable of producing 
annually. In this connection it must be noted that the Division of For- 
estry has not been sufficiently endowed to undertake the task of collect- 
ing reliable statistics as to the consumption and growth of wood mate- 
rial and the prospects of supply and demand, which should form the 
basis of a wise government policy. Meantime supplies are waning and 
proofs are accumulating of the malign influence of deforestation. 

The policy of setting aside forest reservations from the public domain 
—a policy far too long delayed but now happily maugurated and apply- 
ing to a total area of 17,000,000 acres—should be followed by a well- 
considered supervision of the same, and the remaining timber lands 
on the public domain should be withdrawn from disposal. Without 
forests to take care of or power to shape the forest policy of the country, 
this Department can only suggest plans for a more rational treatment _ 
of our forest resources. 

In the absence of appropriations justifying statistical inquiry, atten- 
tion was turned to the scientific side of the forestry problem by this 
‘division. The main expenditure of funds has been in the investigation 
of the timbers of the United States, as to their strength and mechani- 
cal properties when grown under varying climate and in different soils. 
This work has been carried out, so far, in a way which has elicited 
favorable comment from competent critics at home and abroad. The 
investigation of the longleaf pine demonstrates that the bleeding of 
this tree for turpentine is not injurious to the quality of its timber. 
This discovery has enhanced the value of the forests so treated in the 
Southern States by several million dollars. Legislation is furthermore 
earnestly recommended which shall preserve forest reservations and 
provide for a rational disposal of ripe timber on Government lands, 
similar to that contemplated by House bill No. 119, Fifty-third Con- . 
gress, amendment of section 24. 

While recognizing the differences between our system and those of 
European countries which are successfully applying methods of forest 
administration inapplicable to the United States, we must, neverthe- 
less, turn to those that have made forest administration a success for 
suggestions, and the Republic of Switzerland is commended as furnish- 
ing the most practical economic data in this particular. 

It is not inappropriate to call attention to an act to repeal timber-cul- 
ture laws, and for other purposes, approved March 3, 1891, and to sug- 
gest further legislation, if it be deemed necessary, to properly construa 
section 24 of that act, which authorizes the President of the United 
States to “set apart and reserve, in any State or Territory having public 
land bearing forests, in any part of the public lands wholly or in part 
covered with timber or undergrowth, whether of commercial value or 
not, as public reservations, and the President shall, by public procla- 
mation, declare the establishment of such reservations and the limits 
thereof.” 
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Members of the American Forestry Association, and all other citizens 
interested in the conservation of woodlands and the reafforestation of 
denuded areas of lands not suitable to tillage, will be pleased to read in 
‘Dankleman’s Zeitschrift, September, 1893,” the deserved compliment 
which the reviewer of the United States timber examination work (insti- 
tuted by B. E. Fernow, in charge of forestry interests) has unreservedly 
awarded this Department. The judgment of Mr. Fernow’s work in this 
division, in his scientific investigation of the several varieties of timber, 
as to strength, durability, and general utility, in relation to the condi. 
ticns of growth, is all the more valuable because the gentleman whe 
gives it is himself in charge of forestry work of a similar character for 
the Prussian Government. And it is, therefore, a matter of congratula- 
tion, among all those who realize the importance of forestry work in the 
United States, to read the following unequivocal and merited commenda- 
tion of the work of this division in the Department of Agriculture: 

This plan of work is as remarkable for its scope as for consistent pursuit of an 
eminently practical result. Although Germany has accomplished a great deal in 
some directions of this field, especially in investigating the laws of growth and 
wood structure, we are yet far from having such a comprehensive and indispensable 
knowledge even of our most important timbers. We must admit, with a certain 
sense of humiliation, that the Americans show us what it is we really ought to 
know, and that they have already by far surpassed us in the elaborate organization 
for these investigations. 

If, in less than a decade, Americans have in a forestry specialty sur- 
passed Germany, why can not we a generation hence rejoice in the most 
efficient forestry system of the world? And can the result be reached 
in a popular government through other than educational institutions, 
beginning with the common schools? And to initiate a tree-consery- 
ing and tree-planting crusade that shall be efficient and benignant will 
be the constant aim of this Department. 


OFFICE OF FIBER INVESTIGATIONS. 


The appropriation for this division for the current fiscal year is 
$5,000. 

Interesting experiments in the culture of flax have been made the 
present season under direction of the Department in the State of 
Washington. Results have been equally as satisfactory as in the 
sase of flax experiments in Oregon in 1891. The excellence of the 
straw, as Shown in the samples received, promises well for the future of 
the flax industry. The importance of its development in our own 
country is indicated in the steady decline in flax production abroad, 
which in time must lead to a large increase in the price of flax and 
linen products imported. Flax grown in Minnesota in the past year 
and manufactured for this Department in one of the largest mills in the 
Hast was declared by experts preferable to the same grade of imported 
flax. Inventions in the line of labor-saving machinery in flax culture 
have beeu stimulated by the prominence given to flax-growing in the 
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past few years by this Department. No opportunity has as yet been 
afforded to test these machines practically and pronounce upon their 
economic merits. 

In connection with our flax Tn dnenne the United States consul-gen- 
eral at Frankfort, Germany, recently presented a report containing 
facts full of interest to our flax-producers. He states that during the 
year 1892 Germany imported over 60,000 tons of raw flax fiber, 
which was utilized by 13 large spinneries. Over 55,000 tons came 
from Russia, which country, it seems, also exports largely to England 
and Belgium, indicating a demand for the raw fiber in these countries. 
Germany admits this product free of duty; and owing to the dif- 
ferences on the question of the tariff existing between Germany and 
Russia, the consul pertinently suggests the possibility of the flaxseed- 
growers of the United States, who now throw away immense quantities 
of the straw, utilizing it by taking the trouble necessary to save and 
prepare it for export. Itis more than probable that in certain sections 
of this country, and at the expense of a little time and trouble, the flax 
straw now wasted may be so saved as to compete with the Russian flax 
straw in the markets of Germany, England, and Belgium. 

The interest in ramie continues and the cultivation of jute is 
attracting a great deal of attention. The possibility of the production 
of these fibers in certain sections has been demonstrated, but further 
experiment is needed to settle the question of cost of production and 
machinery for cleaning. As an evidence of the value of the bulletins 
issued from this office upon the fiber question, it may be stated that 
some of them have been published privately, others by State legisla- 
tion, while one has been translated into Spanish and republished in 
South America. 


DIVISION OF CHEMISTRY. 


The amount appropriated for this division for the current fiscal year 
is $59,000; the amount estimated as required for the ensuing year is 
$42,000. 

DOMESTIC SUGAR PRODUCTION. 


The work in connection with sugar-beet production during the past 
year almost proves the adaptability of vast sections of this country 
for this branch of modern agriculture. For the first time in this 
country a crop of sugar beets has been grown from domestic seed pro- 

duced under the most rigid scientific culture. That crop has been 
highly satisfactory. ‘The continuance of experiments with sugar beets 
is recommended by the chief of this division in order to verify the 
opinions, which, in his judgment, are already justifiably formed. The 
experiments in sorghum sugar may, it is believed, be discontinued, the 
results of experiments already made leaving apparently nothing more 
for the Federal Government to undertake. A stage is now reached 
AG 93 3 
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when individual enterprise can and should take advantage of what the 
Department has accomplished. 
Dxperiments with the sugar cane in Florida seem to justify the 
expectation that the latitude and climate of the lower portion of that 
peninsula are adapted to the production ofa cane that will compete 
~suecéssfully with the Cuban variety. Wurther experiments seem to be 
necessary to determine whether any deficiency in the soil may be eco- 
nomically supplied, and for this reason their continuance for another 
year is recommended on the advice of Prof. Wiley, chief of the division. 


INVESTIGATION OF FOOD ADULTERATIONS. 


Results of Be ngeticne directly invite the recommendation that 
whenever food preservatives are used in the preparation of canned 
goods the fact should be stated on the can, leaving the responsibility 
of consumption to rest upon the purchaser. In the absence of a law 
controlling the manufacture of press commodities and leaving the 


investigation of samples to the discretion of the Secretary of Agricul- 
ture, it has been concluded to limit the = stigation to samples offered 
by purcuasers or consumers, thus acolain any unjust discrimination 


between the manufacturers of edible Sime ities. 


SOIL INVESTIGATIONS. 


fee 


Aun investigation into the chemical ae er “— erent typical soils’ 
ofthe United States is desirable. It will determine the best manner 
of analyses and teach their practical eee “ip sum of $3,000 has, 
therefore, been estimated for the ensuing fiscal year “to enable the 
Secretary of Agriculture to undertake a special investigation of th 
different typical soils of the United States to determine their chemical 
character, the’. physical properties, and especially the nature of th 

nitrifying organisms which they contain.” 


f 
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DIVISION OF MiICROSCOP 


The appropriation for this division for th 
$6,700; the estimate for the ensuing year is $7 
a information to farmers and others in eeeee te the ecul- 
ture of mushrooms has occupied the attention of the division the past 
year. The principal work of the division for the coming year will be 
the investigation of the cotton of various countries, ascertaining the 
relative length, elasticity, tensile strength, and diameter of fiber. It 
is claimed that a discovery has recently been made in this division 
egarding the crystallization of the glycerides of fatty acids, partieu- 
lay of the medical and edible seed oils, by which itis believed that 
adulierations of seed oils will hereafter be more easily detected. 
1¢ is probable that in the near future the work now assigned to this 
division can be divided between the Divisions of Botany and Vegetable 


s 


, 
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Pathology, andits accomplishment provided for by only slightly inereas- 


ing the appropriations of these divisions. 


OFPrICs OF EXPERIMENT STATIONS. 


The appropriation for this office for the current fiscal year is $25,000 ; 


and the same sum is estimated for next year. 


The principal work of the Director of the Office of Experiment Sta- 
tions and his assistants is the examination of the work of agricultural 
experiment stations in the United States and other countries, and the col- 
lection and publication of data regarding investigations for the informa- 


tion of station workers and those interested in the colleges of agricul. 


ture. The wide extent of agricultural research is shown by the fact 
that there are now 320 experiment stations in operation in the different 
countries of the world, and the number and importance of the publica- 
tions issued by them are increasing. The task of keeping thoroughly 
informed of their work and of supplying information regarding them is 
@ formidable one. 

Twenty-three decuments, aggregating nearly 2,000 pages, have been 
issued from the office during the past year, including the fourth volanie 
of the Experiment Station Record, which contains abstracts from 321 
reports of American stations, 71 publications of this Department, and 
190 abstracts from foreign works. Leading foreign specialists have 
contributed résumés to this volume. Its indexis practical, and extends 
to the work of agricultural experiments throughout. the world for the 


current year. 


NUPRITIVE VALUE OF FOODS FOR MAN. 


Investigations as to food values in this country have thus far related 
almost exclusively to improvements in the kinds and eulture of crops 
and to their use as food for. domestic animals. It is both desirable and 
practical that questions relating to the use of our agricultural produets 
as food for man should also be considered. A suggestive article sub- 
mInitted by Mr. Edward Atkinson, regarding the establishment of food 
laboratories in connection with the experiment stations for this pur- 
pose, was recently published by this Départment. 

The work of collating information regarding the methods and results 
of such food investigations at home and abread has already been under- 
taken by this Department. This information will serve as a basis for 


farther studies by such stations as have the proper equipment of men 


and resources fer this work. None others should attempt it. In 
furtherance of this line of inquiry an appropriation of $10,000. has 
been recommended “ to enable the Secretary of Agriculture to investi- 
gate and report upon the nutritive value of the various articles and 
commodities used for human food, with special suggestions of full, 
wholesome, and edible rations, less wasteful and more economical than 
these in common use, $10,000; and he is hereby authorized to require, 
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free of charge to him from such agricultural experiment stations as he 
may select, services in the chemical analysis of such food material to an 
amount in cost from any one station [of] not exceeding $500.” 


OFFICE OF IRRIGATION INQUIRY. 


The appropriation for this division for the current fiscal year is 
$6,000; the estimate for the ensuing year is $8,000. 

The final report, in four parts, of the work of this office upon arte- 
sian and underflow investigation was brought to a conclusion and — 
printed last year. Since then the division has coliected and published 
an abstract of all the important laws of the several States and Territo- 
ries on irrigation and water rights. ‘This publication has been issued 
as Bulletin No. 1 of this division. 

The division has continued the collection of methods and results of 
irrigation, as practiced successfully in the States and Territories of the 
arid regions. This work will be continued and extended to cover the 
simplest method of accurate water measurement, the proper quantity 
of water needed for each kind of crop raised, and an investigation into 
the adaptability of the best mechanical appliances for the purposes of 
the irrigation farmer. 


OFFICE OF ROAD INQUIRY. 


The Fifty-second Congress made an appropriation for the purpose 
of investigating practical methods for the improvement of the public 
roads of the United Stat_s, and in accordance with that enactment, 
Gen. Roy Stone, of New York, recognized as a superior civil engi- 
neer, and thoroughly identified with the popular movement toward 
the improvement of the highways in the several States, has been placed 
in charge of the inquiry. It will be thoroughly pursued in the direc- 
tion indicated by Congress, but it is too early to deduce any conelu- 
sions as to possible results. Necessarily some months must elapse 
before a sufficient volume of evidence from each of the several States 
can be obtained upon which to base any intelligent report as to possi- 
bilities or probabilities in road improvements. In any event, it seems 
now that the only efficient service which the Department can render 
to the people in this regard will be in the collection and distribution 
of practical knowledge and suggestions. Therefore, for the ensuing 
year the same sum ($10,000) is estimated as needed to continue the inves- 
tigation, if Congress deems it expedient or desirable. 


DIVISION OF ILLUSTRATIONS. 


This division prepared for the World’s Fair an extensive exhibit of 
original drawings and paintings of illustrations which have appeared 
in the publications of this Department during the past fifteen years; it 
also exhibited the different methods employed in reproducing our fine: 
trations—wood-engraving, photo process, and chromo-lithography, 


ne 
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During the year the division completed 503 plates of illustrations, con- 
taining upward of 900 figures; 107 of these plates were water-color 
paintings, 30 of which were of large size. These illustrations repre- 
sent work for twelve divisions of the Department, and include also the 
special work for the exhibit at the Fair. The work has been satisfac- 
tory, and covers every line of illustrative art. In the interest of 
efficiency and economy a reorganization in the working force of the 
division has been recommended, locking to increased efficiency at a 
reduced cost. 


DIVISION OF RECORDS AND EDITING. 


The appropriation for this division for the current fiscal year is 
$6,300; the estimate for the ensuing year is $8,500 

During the first nine months of the current year the Division of 
Records and Editing handled 66 publications, representing nearly 5,000 
printed pages, exclusive of maps, charts, circulars, reprints, and Kany 
lications issued by the Weather Bureau from its own printing office. 
Reprints have been ordered during this period of 26 publications, and 
the cost of the printing as charged or estimated for by the Public 
Printer has been for the nine months $43,229.14. Of publications 
printed by order of Congress, prepared in the Department and handled 
in this division, there have been, in addition to the above, 4 publica- 
tions aggregating 1,223 pages, and the whole number of copies of these 
several publications aggregate over 2,627,000. Estimates of cost of 
publications now in the hands of the Public Printer, but incomplete, 
aggregate over $6,000. 

The enormous amount of printing devolving upon the Department, 
and the great increase thereof during the past four or five years, shows 
conclusively that the vieious pr mone of promiscuous free distribution 
of publications must be abandoned, and only a certain limited number 
thereof furnished free to libraries and educational institutions and the 
remainder sold at a moderate price. The Secretary of Agriculture 
should be authorized to dispose of the plates to publishers, under suit- 
able restrictions as to prices to be charged, such sale to confer copy- 
right privileges upon the purchaser. 

“It should be stated that the yearly average cost of the printing and 
binding for this Department, exclusive of the Annual Report of the 
Secretary, the Annual Report of the Weather Bureau, and the Annual 
Report of the Bureau of Animal Industry, and of such other bulletins 
or reports as may be ordered by special resolutions of Congress, is 
about $80,000, 


DCCUMENT AND FOLDING ROOM. 
The appropriation for this division for the current fiscal year is 
$10,460; the estimate for the ensuing year is $11,000. 


Just as the farmer may properly plow, earefully cultivate, and suc- 
cessfully mature a bountiful harvest, and then lose the results of all his 
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labor | > uae) ing no proper places in wails to garner them, so the 
Department of Agriculture, no matter how efficiently its various divi- 
sions may have made their investigations, nor how promptly they may 
have been published, may become absolutely useless if its educational 
and didactic documents are not skillfully 1 folded and with celerity sent 
out to the general public. As an almanac ten years old i: valucless for 
the practical purposes of to-day, so many of the bulletins wpon special- 
ties connected with agriculture, pomology, and the. Bureau of Animal 
Industry are comparatively useless to the people unless pes in their 
hands with the utmost dispatch. 

In view of these facts, the force in the Document and Folding Room 
has been thoroughly reorganized, and itis now £0 8 ystematized that a 
citizen calling there and inquiring for any publication ever issued by 
the Department of Agriculture, can secure the same (if any copies are 
remaining) ean’ delay. Hereafter each publication will be circa 
lated as soon as it is issued, and no delay will be tolerated and no dis- 
tribution ante red. The gentleman in charge of the Document and 

Yolding Room was selected exclusively because he had been foreman 
in a trade-cireular-addressing company for many years, and under his 


immediate supervision a large force had been employed, which each 


month mailed turlhons of documents to the a 
TWH AGRICULTURAL LIBRARY 


The appropriation for the library for the current fiscal year 3 83 000; 
the CET anS for the ensuing year is $6,000. 

Even those who are the a sensitive as to the invasion of the 
economic domain by statutes admit that in the proper protection of 
property, liberty, and life, a government should in every practicable 
manner facilitate the education of its citizens. Therefore the estimates 
for the purchase of us aie ae for the library of the Department of 
Agriculture have been increased for this year $3,000. 

Two copies of eve ae ie copyrighted 1 in the United States are, 
under existing law, placed with the Librarian of Congress. Therefore 
he has duplicates of each work upon agriculture thus far copyrigated in 
the United States. It is suggested that Congress enact thatits librarian 
transier to the library of this Department one eopy of each of the works 
bearing upon agriculture, horticulture, forse pomology, botany, and 
kindred topics now in his possession or that may come into his hands 
eer under copyright law. This would, without additional cost to 
the Government, and much to the dep} Ge of the present inutility of 
duplicate books in the Congressional Library, add a great many valuable 
volumes to the agricultural literature of this Department. 


THE WORLD'S FAIR. y 


The World’s Fair at Chicago was an exhibit of the civilization of alt 
the centuries condensed. In a single illuminated volume it presented 


npg it 
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- which—from Entomology to that of Disbursements and Accounts— 
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the fancies, the facts, the aspirations, and the achievements of humanity 
since it began a civilizéd career. 

Under the direction of the Hon. Edwin Willits, who will in the near - 
future, as Assistant Secretary of the Department of Agriculture, report ' 
thereon, this Department made a most complete and useful exhibit 


- in each of the specialties represented by its several divisions. It 


4 


is expected that the property belonging to this Department, which 
has been on exhibition at Chicago during the past summer, will be 
resto red to its proper placeefore the lst day of January, 1894. The 
$145,000 allotted to this Department for the purpose of making its 
exhibit at the World’s Fair will have been nearly exhausted when the 
expense of repacking and returning shall have been liquidated, though 
it is possible that there may remain a few thousand dollars to be cov- 
ered back into tae Treasury of the United States. 


oer} 


MORE ROOM. - 


The Department of Agriculture has with surprising speed outgrown 
lemicile allotted to it at birth. More room in bet i 
with fireproof apartments, is sorely needed. The Division of Botany 
has collections of plants and herbariums of a value of $150,000, and i 
case of their destruction they could not be replaced even at that cost. 

The Division of Forestry has likewise a valuable assortment of testec 
wovas for which there is no parallel in the world. This also, in case of 
conflagration, would be quickly and totally lost. ; 

The Bureau of Animal Industry, in its laboratory and elsewhere, has 
a vast volume of valuable veterinary material which is in practical us 
for the illustrations and verifications in animal pathology from day to 
day. it has cost, besides large pecuniary outlay, years of patient 
research by the best trained veterinarians and investigators of bacte- 
riology. lis loss to the animal industry of the country could not be 
repaired in a decade, not even with a government treasury to stimulate 
speed in the work of restitution. 

But it is needless to enumerate {he values intrusted to each divis 


es 
© 
jess) 
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are the result of diligent study and years of practical labor and trained 
experience. The Department is, from its museum to its garret, crowded 


with useful, beautiful, rare,and valuable results of the scientific labors 


which have been persistently pursued during the last twenty-five years 
by learned chiefs in its several divisions. 

In view of the foregoing facts stands the demand for new buildings 
ample to accommodate safely the Department of this time and the 
developed Depariment of a century not yet born. And yet no appropri- 
ation for a commodious and permanent home in which to locate this 
Department can be reasonably asked in a period of depressed business 


and diminished revenue. But. plans and specifications for a properly 
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devised and durably constructed building or buildings might possibly 
be provided—in the interest of economy—at no distant day. 


WEATHER BUREAU. 


The appropriations for this Bureau for the current fiscal year aggre- 
gate $951,100; the estimated expenditures for the ensuing year amount 
to $854,223.06. 

During the past year the work of the Weather Bureau has been car- 
ried on with improved efficiency and economy. The reduction in cost . 
of maintenance is nearly 10 per cent. The estimates for the fiscal year 
have been correspondingly reduced, with the confident expectation 
that, while more economically administered, the service will continue 
to improve in usefulness. A general reorganization of the Bureau has 
been partially effected. It is intended to modify expenses and magnify 
the value of the service to agriculture, commerce, and the people at 


large. 
FORECASTS. 


The attention of the employees of the Weather Bureau has been 
fixed more strongly than ever before upon the work of forecasting as 
the primary duty of the Bureau to the public. The former forecast 
room, Telegraph Division, and river and flood room have been con- 
solidated in the Forecast Division and placed in charge of the assist- 
ant chief of the Bureau, Maj. H. H. C. Dunwoody, of the U. S. Army. 
The superintendence of the wind signal display stations and of the 
lake marine section has also been intrusted to this division. The staff 
of forecast officials has been assigned to this division, and during the 
months in which they are not on official forecast duty they are required 
to make daily, for practice, complete forecasts from the a.m.map, employ- 
ing the remainder of their time in the investigation and preparation of- 
reports upon practical meteorological problems. It is expected that 
these reports, several of which have been completed, wiJl be cf great 
value as practical aids to forecasting. 

The system of giving each of the local forecast officials in the serv- 
ice a two months’ course of instruction at this office in the prepara- 
tion of the eharts in use here and in making forecasts for the whole 
country, for practice, has been continued. 

Arrangements have been made with the Light-Howse Board and the 
Superintendent of the Life-Saving Service whereby the keepers of 
light-houses and life-saving stations on the Atlantic coast will tele- 
graph this Bureau during the hurricane season the occurrence of 
heavy ocean swells or other signs of the approach of hurricanes to our 
coast, these officials being exceptionally well located for this purpose. 
During the hurricane that strack our southern coast in the latter part 
of August, 1893, a report of a heavy ocean swell off Tybee Island, 


forwarded by telegraph by the observer at Savannah, was the earliest 
intimation of its approach. 
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The river and flood service has been reorganized by putting the 
making of the forecasts of river stages and changes in the hands of 
experienced observers at the principal river stations, assigning to each 
one to forecast a section of the river or rivers in his vicinity. These 
observers are furnished with all the available data of the rivers during 
previous floods, and directed to carefully study the same. They receive 
daily telegraphie reports of the stages of the rivers and amount of 
rainfall throughout their sections. These reports with their own experi- 
ence and rules of practieal value in river forecasting will, it is thought, 
enable them to make more precise predictions than were made under 
the old system. 

The efficiency of the storm-warning system on the Great Lakes has 
been increased by the establishment of 6 display stations, and decided 
progress has been made in the work of ascertaining and charting the 
set of the lake currents. A very large number of bottles have been 
floated during this season for this purpose, and a preliminary current 
chart has been prepared and is in process of publication. 

The investigation of the meteorological conditions that prevail over 
the Great Lakes has also been greatly extended. Over 100 new vol- 
untary observers have been secured from among the masters of lake 
vessels. The collection of the data in relation to the currents and 
meteorology of the Great Lakes has entailed very little expense upon 
the Government. It will prove of great value to the lake marine. 

In making telegraph contracts for the fiscal year a reduction of 
about 15 per cent was obtained on rates for the Weather Bureau. 
The construction of lines of telegraph and submarine cables from 
Alpena, Mich., to Thunder Bay and Middle Island, in Lake Huron, 
as authorized by act of Congress, was completed July 13, 1893, and 
both lines were put into operation on the day following. These lines 
aggregate about 25 miles of land lines and 54 miles of cable. 

Authority has been given for extensive general repairs to the lne 
from Port Angeles to Tatoosh Island, Wash., and the line from Astoria, 
Oregon, to Fort Canby, Wash., and to that from Norfolk, Va., to Hat- 
teras, N.C. This work, now well under way, wil! enhance the efficiency 
of these important lines. 

The submarine-telegraph cable between Cape Charies and Cape 
Henry, Virginia, was broken and otherwise injured during the month 
of January, 1893. Efforts to recover the broken ends proved fruitless, 
and the cable itself was of little or no value to this service, and it was 
therefore legally disposed of last July. The construction of a railroad 
and telegraph line from Titusville, Fia., to Jupiter, Fla., renders the 
maintenance of the Weather Bureau telegraph line between those 
points needless. It will, consequently, be disposed of according to law. 


THE DAILY WEATHER MAP. 


The daily weather map is now issued at 72 stations of the Weather 
Bureau outside of Washington, D. ©. The average issue is about 
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8,000 copies, or about 2,500,000 copies annually—a slight imerease 
over last year. These figures by no means express the demand, 
which has grown to such proportions that it has sorely taxed the eapa- 
bilities of the station foree and the store of supplies. As a means 
of distributing forecasts and weather conditions the map is superior 
to any before devised. In its present form, however, it does not reach 
the multitude. An ideal system of distributing information collected 
by the Bureau would place the daily weather map in the hands of the 
general public at an early hour through the medium of the daily press. 
It is believed that efforts should be directed towards the reproduction 
of alegible map in the daily papers. It should contain the forecasts 
and other climatological data of importance to each community in 
which itis published. Efforts in this direction have been made here- 
tofore, and with great success, for a limited period, but they have 
been spasmodic. 

Newspaper rivalry aided in the reproduction, and also sometimes 
caused its discontinuance. Recent efforts to secure the publication 
of the maps in daily metropolitan prints seem to indicate that if the 
publication could be made exclusive, instead of general, some arrange- 
ment of value to the people might be consummated. But a monopoly 
for the reception of useful information from the Government of the 
United States can hardly be tolerated, even in thought. How, then, 
shall the daily forecasts be best utilized for and by the American 
people? Can they be so utilized by the Government supplying stereo- 


pod 


types at all the points where forecast maps are now published? 
ADMINISTRATIVE WORK. 


Material changes have been made in the methods of work of the 
central office. Executive work heretofore performed in a Separate 
division of the office has been placed under the personal supervision 
of the chief clerk, in addition to his other duties. Work not executive 
has been subdivided and assigned to other divisions. These changes 
have been conducive to the prompt and systematic handling of business. 

An increased number of high-grade salaries iy needed to reward 
employees for faithful service and experience. At present it frequently 
happens that an employee, specially experienced in a particular class 
of work, can be promoted only by a transfer to other and untried 
duties, with the further disadvantage that the vacancy thus created 
must be filed by a new and inexperienced man. The regular classified 
observing force of the Bureau consists of twenty-seven local forecast 
officials, at $1,500 each per annum, and two hundred and seventy-six 
observers and assistants, at salaries ranging from $600 to $1,400 per 
annum. The number of local forecast officials is limited by law and 
the present number is below that needed. There is a constantly 
increasing demand for the services of these officials and the Chief of 
the Bureau earnestly recommends an increase in their number. 


ig 
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There has been made recently a readjustment and equalization of 
salaries of the general observing force, substitutin 1s for the complicated 
unclassified pay account incident to fermer milita ary .rank a classifica- 
tion more in harmony with the civil branch of the public service, 
Owing to the limited appropriation, this task wasadiffieultone. It has 
finally been satisfac torily accomplished and instead of forty-two grades 
or more, as under the old system, there are now but nine. 

There are now in operation 159 regular paid observing stations. Two 
new stations were established during the current year and nine were 
discontinued. 


UBLICATIONS. 


Several important and valuable publications have been issued by 
the Bureau during the current year, including: A Summary of Inter- 
national Meteorclogical Observations, by Maj. H. H. 0. Dan woody, 
U.S. Army, assistant chief of the Bureau; Report of the First Annual 
Meeting of the American Association of State Weather Services 
Codperating with the Weather Bureau; A Report on the Oliniatolo gy 

is S p) L 
of the Cotton Plant, by Prof. P. H. Meli; A Report on the ree 
of Thunder Sterms during the Sania of 1892, by Inspector N: B. 
Conger; and The Climate of Chicago, by Prof. Henry A. Hazen. 
The publication of the Monthly Review has continued throughout the 


year. Its purpose is the tabulation of current observations, Regent 


the officials of the Bureau and others to preserve and discuss 
orological conditions that obtain from month to month. I¢ “m86 eel 
plies a means of acknowledging the reports of some 2,500 volu 
observers, to each of whom a copy of the Review is eset 


The State. Weather Service Division supervises 42 State weather 


services, covering the whole of the United States ex pee Alaska. It 
also establishes and supervises all voluntary observations and forecast 
display stations, and the services in the cotton, sugar, wad rice regi ions, 


and publishes the National Weather Crop Balletin. The 2,500 volan- 
tary observers forward copies of their records to the central s stations of 


- their respective local services for use in the preparation of the reviews 


published monthly. Many of these State reviews are of a highly cved- 
itable character and valuable in determining the climatic characteristics 
of the various States and Territories. For distributing weather fore- 
casts and special warnings all available means have been utilized, and, 
while the number of stations supplied at Government expense by tele- 


graph or telephone has been materially decreased during the year, ihe 


number of those to which forecasts, etc., are furnished at little or no 


cost has been largely augmented. 
Full forecasts are now received at 1,622 stations, a reduction of 200 
during the year; but nearly 5,000 places reeeived them gratuitously, an 
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increase of over 1,000 in the same period. Plans now being perfected 
will, it is believed, increase the number of stations receiving forecasts 
without expense to the Government by 1,500 to 2,000 in the near future. 
A number of railroad companies are effectively codperating with the 
Bureau in the distribution of forecasts by telegraph. It is believed 
that during the coming year it will be possible to extend the system to 
every community having interests to be benefited. 

Observations of temperature and rainfall are daily collected by tele- 
graph from 118 Southern stations, divided into 12 areas, the center of 
each area being selected with special reference to its cotton, sugar, and 
rice interests. 

The National Weather Crop Bulletin is issued in Washington weekly 
during the periods of planting, growth, and maturing, and shows the 
temperature and rainfall for the week and season compared with aver- 
ages for former years. The Bulletin also shows the crop and weather 
conditions of the previous seven days in each State or district. These 
statements are condensed from reports from over 6,000 special corre- 
spondents. The full text of the Bulletin is telegraphed by the press 
associations, and receives wide circulation. The State weather services, 
with the exception of Nevada, issue local weather crop bulletins, simi- 
lar in character to the National Bulletin.. Arrangements have recently 
been carried out for the public display of the Weather Crop Bulletin 
in about 130 towns of 5,000 or more inhabitants. 


RECORDS. 


A system of checks upon the accuracy of each observer is main- 
tained, beginning with the telegraphic reports received twice daily by 
the translator. Later, when the manuscript observations are received, 
they are subjected to a further examination. It is gratifying to report 
that, with a few exceptions, the work has been highly creditable. 

Several hundred transcripts of records of meteorological observations 
have been made during the year for use as evidence in courts of law, 
especially in cases relating to the transportation of perishable goods. 
The increasing demand for climatological data, bearing upon an infi- 
nite variety of subjects, bears testimony to the increasing confidence 
of the public in the work of the Bureau. A special climatological 
report, embracing the result of observations made during the calendar 
years 1891 and 1892, has been compiled, and is now in press. The 
report contains much new climatological data of interest and value. 


INSTRUMENTS. 


The mechanical excellence and efficiency of our instruments steadily 
improve, and as they attain greater perfection, so the accuracy of 
the data obtained will be increased. The barometers now in use at 
Stations are, it is believed, in better general condition than ever before. 
The new standard pattern anemometer with aluminum cups is replac- 


ges 
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ing the old style of anemometer at stations as fast as possible, and every 
effort is made to obtain accurate records of wind velocity. 

The policy of loaning meteorological instruments to voluntary observ- 
ers and others to render reports therefrom has added greatly to the 
work and usefulness of this division without additional expense. This 
wide distribution of instruments is, no doubt, productive of great good 
to the general public aside from the value of the observations them- 
selves, for every observing person who examines our standard Weather 
Bureau instruments and methods of observation is taught a higher 
appreciation of accurate results and what constitutes a first-class instru- 
ment. 

The most important instrument developed during the past year is 
the improved normal barograph, which has been in operation and on 
exhibition at the Columbian Exposition. 

This division has devoted much time during the year to the prepara- 
tion and installation of the Weather Bureau exhibit at the World’s 
Fair. Many favorable comments were made in reference to chis exhibit 
not only by many prominent and professional men ef our own country, 
but also by distinguished scientific visitors from abroad. 


METEOROLOGICAL CONGRESS AT CHICAGO. 


The Official International Congress of Meteorologists, which it was 
hoped would be held in Washington in August, was held at Chicago, 
August 21-24. Papers of great importance were presented from the 
leading meteorologists of the world, which the Bureau has undertaken 
to publish. 


RECOMMENDATIONS. 


There seems to be necessity for a closer codperation with the weather 
service of Mexico, and to that end the Chief of the Weather Bureau 
reports arrangements with the director of the Central Meteorological 
Observatory, Sr. Mariano de la Bareena, for an international exchange 
of telegrams on terms similar to those in operation between the United 
States and Canada. The Mexican service is willing to deliver without 
expense, to our agent at the nearest point, certain information and 
receive in exchange from us certain data. 

The need of full telegraphic reports from the Bahamas was clearly 
shown very recently by the disastrous hurricane of August 28. It is 
believed that if the matter were officially presented to the government 
of that colony the importance of an interchange of meteorological 
information would meet with favorable response. 

This service continues to send daily cablegrams to the French 
Meteorological Bureau at Paris, containing marine data obtained from 

.the logs of incoming vessels, the position of areas of highest and lowest 
pressure in the United States, and data from two selected stations in 
the Canadian maritime provinces. 
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A more effcient and satisfactory distribution of raiiway forecasts 


could be made if the postal clerks on mail trains were intrusted with 


the display of signals and made responsible therefor. This would 
require very little time on the part ofthe clerks, and the expense to the 
Weather Burean would be reduced to a mmimum. 


The Division of Statistics discharges duties distinct from each of the 
other divisions of the Department, and yet, directly or indirectly, ilius- 
trates the value and character of the labors of each of them, as the 
report of its chief thoroughly demonstrates. Its work touches all that 
relates to the economics of agriculture. Upon it devolves the duty 
to watch and report the conditions throughout the entire country 
likely to affect the growing crops, and also to observe in foreign coun- 
tries which compete with us agricultural resources, conditions, aud 
possibilities. 

a ae of its menthly 


‘] 
@ espe cial to th x commercial side of far inne as 
8, to the purchase of material, the ne oe crops, and all interme- 
diate ee between the producer and the consumer. A monthly 
report upen ce conditions of the principal crops of the United States 
is required by law, which also provides that the said report issue on 
the tenth ee of each month. 

it is of profound importance and vital concern te the farmers of the 
United ee who represent nearly one-half of our population, and of 


direct interest to the whole ae that the work of this LEE On be 
efficiently eeed and that the information. it has gathered be 


promptly diffused. Harnest efforts will be directed to the attainment 
of the highest standard of efficiency on the part of this division in the 
performance of these arduous duties. 


AGRICULTURAL HKPORTS, 


my = at a5 

The exports of agri ultural products es the United States for the 
fiscal year ending June 30, 1892, attained the enormous figure of 
$00,000,000 in round ee ae nt of our ¢ 
§ n round numbers, being 18.4 per cent of our total 
xports. In the fiseal year following this aggregate was greatly 
reduced, but nevertheless attained the very respectable figure of 
asa 
$615, 900, ,000, being 74.1 per cent of all American commodities exported. 
The value of us foreign markets to our farmers and to the entire 
population of the United States can, therefore, hardly be overesti- 
mated, 

4a 2 7 “2 > 
At present a review of our agricultural exports, with special refer- 


* ence to their destination, will show that in almost every line the United 


al 
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4 Kingdom of Great Britain and Ireland absorbs by far the largest pro- 
- portion.s A few figures, showing exports of our principal agricultural 
_ products, will emphasize this very clearly. 

| Of cattle, the total exports aggregated in value, for 1892, $35,000,000, 
of which Great Britain took $34,000,000; and in 1893, $26,000,000, of 
which the same country took considerably over $25,000,000. 

Of beef products of all kinds, our total exports for 1892 exceeded in 
value $31,000,000, of which $25,090,000 went to Great Britain; and in 
1893, $28,000,000, of which Great Britain took $24,000,060. 

Of pork products, the total exports for 1892 aggregated in value 
$55,000,000, of which Great Britain took $47,000,000; and in 1893, 
$84,000,000, of which Great Britain took 853,000,000. 

Nearly the same average proportions prevail in breadstuffs and minor 
products, while in cotton they are even more conspicuous. 

Cur total exports of corn for 1892 were $41,000,000, of which 
$20,000,000 went to Great Britain; and_in 1893 $24,000,000, of which 
$9,000,000 went to Great Britain. 

Our total exports of wheat for 1892 were valued at $161,000,009; of 
this, Great Britain paid $88,000,000. For 1893 the total exports of 
wheat were of the value of $93,000,000; Great Britain took of this 
$53,000,000. 

Gf wheat flour, the total exports.for 1892 were $75,000,000; to 
Great Britain, $47,000,000. In 1893 the total exports were about the 
same as for 1892, while Great Britain took $48,000,000. 

The totai exports of cotton for 1892 were $258,000,000; to Great 
Britain $146,000,000. In 1893 the exports of cotton were valued at 
$188,000,600; to Great Britain were sent $99,000,000. 

These figures prove not only how large a proportion of our total agri- 
cultural exports find their way to Great Britain and Ireland, but also 
how very large a proportion of our total agricultural exports is made 
up of a comparatively few leading crops. It must not be forgotten 
that in the universal competition for enlarged trade constant efforts 
are being made, and will continue to be made, by other countries pro- 
ducing a surplus of agricultural products, to wrest from us the suprem- 
acy we now hold in supplying Great Britain and a few other coun- 
tries that are not self-providing in such products; that many of these 
other countries are British colonies, and that, except as regards cotton, 
there are none of which we enjoy the practical monopoly. Moreover, 
we have been for many years pursuing a policy tending to deter the 
various nations of the world from becoming our customers, and, like 
the fertility of the soil, trade once lost or diverted is most difficult to 
regain, calling for a long period of careful management to atene for the 
consequences of even a short period of careless management, This is 
conclusively shown in the effects of the prohibitory laws passed in 
Germany and France and in seme other European countries against 
our pork products, and maintained in force for about a decade. 


‘ 


48 REPORT OF THE SECRETARY OF AGRICULTURE. 


Although these were repealed two years ago, and in spite of all the 
advertising given to the American hog by the discussions preliminary 
to repeal, we are still very far from having regained the trade in pork 
products which we had with Germany and France prior to the enforce- 
ment of their prohibitory laws. The lesson gained from the above 
facts and figures is, that the people of this country are to be much 
benefited by the diversification of agricultural exports and by their 
entrance to all the countries of the globe which it is in our power to 
supply with any product that the varied soil and climate of this vast 
country will enable us to grow at a profit. The extraordinary fluctu- 
ations in the prices of the crops composing our principal exports are 
often caused by the concentration of demand in comparatively few 
markets. This still further teaches the necessity of widening the for- 
eign markets for our agricultural products. 

To overcome impediments to trade, the plan of sending agents into 
Germany, Sweden, and other European countries to tell foreigners 
the value of Indian corn as human food was inaugurated. A reference 
to the export of corn before the commercial propaganda from the United 
States began their itineracy, and to the amount being exported at the 
present time, may be of value and suggestive. 

The missionary labors in the food-consuming fields of Europe by the 
special agents of this Department, which the law provides for, have 
been extended, so that a thorough inquiry is being prosecuted as to 
why American meats are partially excluded; why American tobacco is 
not more demanded; why American wheat flour can not be more gen- 
erally marketed in Hurope; why cranberries are not sold there; why 
American wines are not called for, and why Europeans generally should 
not be consumers of American canned goods? 

Some time hence a further report from the two agents of this Depart- 
ment in Europe now seeking markets for American products may help 
to solve the economic problems presented. But in case no solution 
comes from that source,the reason of the virtual closing of the mar- 
kets for American products in some parts of the Old World may pos- 
sibly be attributed to the high tariff duties upon all products and 
commodities which foreigners desire to sell in the markets of the 
United States. And thus the question will again be presented to the 
American mind: “ Can any country shut owt the commodities and prod- 
ucts of other nations without shutting in a value equal to that of the 
things shut out?” 


AGRICULTURAL IMPORTS. 


A review of our agricultural exports prompts a consideration of our 
agricultural imports. This reveals a large value in our imports of 
agricultural products. The question then comes up whether some, 
perhaps much, of this great total of annual agricultural imports, 
aggregating in value some $350,000,000, ought not to be produced upon 
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our own soil, in proximity to those of our own markets, where this 
immense demand exists? And the truth is, it could and should be so 
grown. 

The time will surely come when, under the favorable conditions of 
soil and climate which this country possesses, a very large share of 
agricultural products now imported will be raised by American farm- 
ers. Our large imports of hides, fruits, nuts, and wines, aggregating 
an average of over $60,000,000 annually, could all be produced in this 
country. A considerable share of the fibers, including wool and silk, 
‘and, no doubt, a large portion of the tobacco now imported, could also 
be produced in the United States. This is true likewise of sugar. 
Thus the overproduction of certain staples, the demand for which fluc- 
tuates greatly, might be avoided and our farmers be benefited by a 
larger number of available subsidiary crops. This also would increase 
the variety of our agricultural supplies in foreign markets and multiply 
the markets themselves. 

These important considerations are sincerely commended to the 
attention of all who, either individually‘or in association, directly or 
indirectly, are engaged in the work of agricultural education; for 
upon them rests the responsibility of leading the way for progressive 
agriculture. All persons engaged in the work of agricultural education 
and experiment must hold steadily in view the inexorable economic 
facts that affect the production and disposal of agricultural products. 
American farmers must produce what the world wants. And the 
unrelenting truth that the relation of supply to demand is the sole reg- 
ulator of value, and that it applies with equal force to all the products 
of the farm and of the factory, ought to be engraved upon the memory 
and reflected in the judgment and the plans of every farmer in the 


Union. 
THE AGRICULTURAL DOMAIN. 


There are in the United States more than 6,000,000 of farms. Upon 
them dwell more than 30,000,000 of the population of this Republic. 
Those farm dwellers furnish more than 74 per cent of the value of the 
exports of this country. This Department is, therefore, intended to be 
charged with great responsibilities and grave duties touching interests 
intimately associated with the lives, prosperity, and happiness of the 
whole people. And, as every citizen understands perfectly well that no 
architecture, no edifice, however symmetrical, beautiful, and perfect its 
superstructure, can be permanent and enduring except its foundations 
be solidly and well laid, so everybody knows that the successful per- 
petuation of the industrial activities of the American people is based, 
and possible only, upon an intelligent and fecund agriculture. 

Promises of improved services to the farming interests by the Depart- 
ment in future, and even the recommendations of useful innovations 
relating to the detail of the work which confronts it, have been with- 

AG 93 4 
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held, in view of the statements already made as to its undefined 
duties, powers, and possibilities. A year from this time, it is hoped, 
after consultation with the Congressional committees and other repre- 
sentative forces which are endeavoring to educationally develop and 
define duties for this Department, that useful progress in the right 
paths may be truthfally reported. ; 
Respectfully sabmitted. 
J. STERLING MORTON, 
Secretary. 


Se wOlLAh Reon T 


ASSISTANT SECRETARY OF AGRICULTURE 


13 D5. 


SPECIAL REPORT OF THE ASSISTANT SECRETARY. 


Sir: L have the honor to submit herewith a brief account of the 
origin, character, and control of the World’s Columbian Exposition, 
together with a special description of the exhibit of the U.S. Depart- 
mentof Agriculture, its object and character; such a report having been 
made desirable, as it seems to me, by my appointment as Representa- 
tive of this Department on the Board of Management of. the Govern- 
ment Exhibit. 

Very respectfully, 
EDWIN WILLITS, 
Assistant Secretary. 
Hon. J. STERLING Morton, 
Secretary. 


THE WORLD'S COLUMBIAN BXPOSITION. 
ORIGIN OF THE EXPOSITION. 


For many years a general discussion in the press of the country, in 
Congress, and in other legislative bodies was carried on regarding the 
propriety of holding a grand international exposition to celebrate the 
four-hundredth anniversary of the discovery of America by Christopher 
Columbus. This discussion culminated in the passage of an act by 
Congress, approved April 25, 1890, entitled “An act to provide for 
celebrating the four-hundredth anniversary of the discovery of America 
by Christopher Colambus by holding an international exhibition of arts, 
industries, manufactures, and the products of the soil, mine, and sea, in 
the city of Chicago, in the State of Hinois.” 


CHARACTER AND CONTROL OF THE EXPOSITION. 


It was thought that such an exposition should be of a natioral and 
international character, so that not ouly the people of our Union and 
this continent, but those of all nations as well, could participate, and 
that it should, therefore, have the sanction of the Congress of the United 
States. The exposition contemplated would cost a large sum of money. 
It was not thought best to pledge the national funds or the national 

credit to the enterprise. Three sources of revenue were proposed: 
53 
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(1) so much of the national funds as should give the exposition an inter- 
national character and should authorize the United States Government 
to be the medium of intercourse with other nations through its author- 
ized agents, and to confer such supervision as would justify a feeling of 
security on the part of the exhibitors from foreign lands; (2) contribu- 
tions to the enterprise from the city in which the exposition should be 
located; (3) the receipts from admission to its gates and from the con- 
cessions made to private exhibitors, and from the minor enterprises 
permitted within its grounds to facilitate the comfort, convenience, and 
success of the exposition. 

To carry out the Eres a corporation was formed under the laws of 
the State of Illinois, recognized by said act of Congress, which was 
charged with the duty of constructing buildings, ornamenting grounds, 
and carrying on what might be considered the essential business of 
the enterprise. There was appointed also a National Commission, 
which, jointly with said corporation, should manage the Exposition; the 
expense of which commission, however, was to be paid by the National 
Government, these expenses being limited, in the first instance, to 
$1,500,000, including the building for the Government’s own exhibit 
and for the cost of the exhibit itself. The magnitude of the enterprise 
as actually carried out may be comprehended from the statement made 
by the corporation November 7, 1893, when the Exposition was formally 
closed, that the total expenditures amounted to $25,540,537, and that the 
total oe from all sources were $28,151,168. Tes expenses were 
those of the corporation alone, and did no comprise the $6,000,000 
which had been spent by foreign governments, and the 86,000,000 by 
the various States, which made a grand total of $37,000,000 in ad- 
dition to the money spent by the National Government and by private 
exhibitors. 

There were 400 separate and distinct buildings on the grounds, exclu- 
sive of booths. The main exhibition buildings covered 150 acres, and 
59 acres were covered by buildings erected by concessionaires. The 
largest building, the building devoted to manufactures and liberal 
arts, covered 303 acres, and, including the galleries, furnished exhibit 
space of nearly or quite 40 acres—said to be the largest building under 
roof ever constructed. 

Tt will be seen, therefore, that while this enterprise, for form’s sake, 
was placed under the supervision of the National Government, the 

essential labor and nearly the whole of the expense devolved upon the 
Nlinois corporation; and to the energy, self- sacrifice, and enthusiasm of 
the city of Chicago is due its marvelous success. Without question it 
exceeded in magnitude‘and splendor any exposition hitherto known in 
history. 

The Exposition buildings were dedicated on the 12th of October, 1892, 
and from that time until the 1st of May, 1893, were open to the instal- 
lation of exhibits. On May 1, 1893, the grounds and buildings were 
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opened to the public, but the general exhibits were far from complete, 
the Government exhibit being more advanced than any other exhibit on 
the grounds, being in such a state of forwardness as to appear to the 
ordinary visitor as complete. 


THE GOVERNMENT EXHIBIT. 


Aside from this nominal control through its National Commission, the 
United States had no interest and was in no sense a factor, except as 
an exhibitor. It was provided in said act that the Government should 
make an exhibit, as follows: 

Src. 16. That there shall be exhibited at said Exposition by the Government of the 
United States, from its Executive Departments, the Smithsonian Institution, the 
United States Fish Commission, and the National Museum, such articles and mate- 
rials as illustrate the function and administrative faculty of the Government in time 
of peace and its resources as 2 war power, tending to demonstrate the nature of our 
institutions and their adaptation to the wants of the people; and to secure a com- 
plete and harmonious arrangement of such a Government exhibit, a board shall be 
ereated to be charged with the selection, preparation, arrangement, safe-keeping, 
and exhibition of such articles and materials as the heads of the several Departments 
and the directors ef the Smithsonian Institution and National Museum may respect- 
ively decide shall be embraced in said Government exhibit. The President may also 
designate additional articles for exhibition. Such board shall be composed of one 
person to be named by the head of each Executive Department, and one by the 
Directors of the Smithsonian Institution and National Museum, and one by the Fish 
Commission, such selections to be approved by the President of the United States, 
The President shall name the chairman ef said board, and the board itself shall select 
such other officers as it may deem necessary. 


The act further provided that a suitable building or buildings should 
be erected for the Government exhibits, at a cost not to exceed the sum 
of $490,000, and Congress appropriated from time to time an aggregate 
sum of $949,600 for the selection, purchase, preparation, arrangement, 
safe-keeping, installation, transportation, and return of such articles 
and materials as were embraced in these exhibits. 


BOARD OF MANAGEMENT FOR GOVERNMENT EXXIBIT—ITS MEMBERS, 
ITS POWERS, AND ITS WORK. 


Under thesameacta Board of Management for the Government Exhibit 
was appointed, as follows: Chairman, Edwin Willits; representative 
from the Department of State, Chief Clerk Sevellon A. Brown; from 
the Treasury Department, Assistant Secretary Allured B. Nettleton; 
from the War Department, Maj. Clifton Comly, U.S. Army; from the 
Navy Department, Capt. R. W. Meade, U. 8. Navy; from the Post- 
_ Office Department, Third Assistant Postmaster-General A. D, Hazen; 
from the Department of Justice, Special Agent Elijah C. Foster; from 
the Department of the Interior, Commissioner of Railroads Horace 
A. Taylor; from the Smithsonian Institution and National Museum, 
Assistant Seeretary G. Browne Goede; from the Fish Commission, 
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Assistant Commissioner J. W. Collins; and from the Department of 
Agriculture, Assistant Secretary Edwin Willits. 

Subsequent resignations and appointments to vacancies were made 
as follows: In the State Department, Mr. Brown was succeeded by 
W. E. Curtis, of the Bureau of American Republics, and he again by 
W. W. Rockhill, chief clerk; in the Treasury Department, Assistant 
Secretary Nettleton was succeeded by I’. A. Stocks, chief clerk; in the 
Navy Department, Capt. Meade gave place to Lieut. Commander 8. D. 
Taussig, U. S. Navy; in the Department of Justice, Special Agent 
Foster was succeeded by Cecil Clay, chief clerk; and in the Fish Com- 
mission, Mr. Collins was succeeded by Dr. Tarleton H. Bean. 

This board so appointed became an independent board, having the 
exclusive power of conducting everything connected with the prepara- 
tion, installation, ete., of the exhibits, the heads of the different Depart- 
ments having no control over the management of the exhibits except 
in deciding what should be embraced in the Government exhibit from 
their respective Departments. The appropriations for the exhibit were 
made directly to the board, and the board accounted for the same 
directly to the Secretary of the Treasury. The board had its own 
chairman, who approved its vouchers in the name of the board. It 
appointed its own officers and agents and expended the money appro- 
priated subject to no limitation except the approval of the Secretary of 
the Treasury. This is worthy of consideration, inasmuch as there 
seems to have been some misapprehension on the part of some of the 
heads of Departments. Under a ruling of the Secretary of the Treas- 
ury, even the detail of any of the Departmental force by a head of a 
Department required the approval of the board before the funds appro- 
priated to the board could be charged with traveling or subsistence for 
such detail, on the ground that the board, being responsible for the 
money directly to the Treasury, should not have imposed upon it even 
by the head of a Department an employee it did not want and for whose 
expenses it did not desire to be charged. 

Again, it will be observed that the exhibit was not to be ten separate 
exhibits managed by ten different representatives, but it was a single 
exhibit with ten branches, we may say, the money being appropriated 
to the board as a body and not to the different representatives of said 
board for the use of the respective Departmental exhibits. The 
accounts with the Treasury Department were carried on the books as 
accounts of the Board of Management of the Government Exhibit, 
and, while carrying out the duties imposed upon it relating to the Gov- 
ernment exhibit, the board has invariably acted asaunit. For the 
sake of convenience, however, the board itself, by an understanding 
among its members, tentatively allotted to the representatives of the 
respective Departments a certain proportion of the funds appropriated 
to it, so that each representative might have some standard to work 
toand might know what to use within the line of the exhibit with 
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whose preparation he was nominally charged. By the courtesy of the 
board it was,as a rule, controlled by his judgment. In all cases, how- 
ever, proposed plans of the respective exhibits were presented to the 
board for its approval, with estimates of their supposed cost. In some 
cases it was found necessary, especially where there was a conflict 
between two Departments desiring to exhibit a similar line, to call 
upon the board to prevent duplication and define the limits between 
them; and all through, from beginning to end, the board was supreme. 
The money appropriated still remained at the disposal of the whole 
board and was liable for the accounts properly incurred by any and 
all representatives. All appointments, even of the special workers in 
any Department, were made by the board on the nomination of a 
representative. The result is that all deficiencies, if any should exist 
in any one of the tentative allotments, will be made good by the board, 
and every obligation properly incurred by any representative will be 
liquidated so long as the appropriation is not exhausted, and the indi- 
cation now is that there will be a considerable balance covered into the 
Treasury. 

Tn all these respects the law was a departure from that aibineeae 
the Government exhibit at the Centennial Exposition at Philadelphia 
in 1876, and at each of the subsequent expositions in which the Goy- 
ernment has taken part. In all prior cases the money was appropri- 
ated directly to the Departments, and there was no board except such 
a one aS was organized by executive order or by mutual codperation. 
The new plan had its advantages as well as its disadvantages. It 
made the whole exhibit a unit with comparatively few duplications of 
exhibits, and it made the whole arrangement more systematic, efficient, 
and complete. On the other hand, it detracted in a measure from the 
independence and individual zeal ee the respective Departments, which 
caused some friction, but this was happily adjusted by the courtesy 
and general good feeling of the members of the board. 

The board, after its appointment, convened promptly, completed its 
organization, elected F. T, Bickford its secretary, and in time chose 
J. Fred. Aytoun its chief clerk and W. I. Adams its disbursing clerk, 
and subsequently appointed such other officers and agents as were 
necessary to execute the duties imposed upon it. 


SCOPE OF THE GOVERNMENT EXHIBIT. 


Under the law the buildings were to be completed and dedicated on 
the 12th day of October, 1892, and said Exposition was to be opened to 
visitors not later than the Ist day of May, 1893, and to be closed not 
later than the 30th day of October, 1893. The board, therefore, after 
its organization proceeded to consider the scope of the Government 
exhibit. It was met at the threshold by the grave uncertainty as to 
the amount of money which would be at its disposal. 

The first appropriation included in the act was only $200,000, to be 
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divided between this board and the National Commission, and was 
intended only for the first year’s expenditures. It soon became mani- 
fest that the commission would spend, if permitted, the whole of it, 
and by a singular phraseology the wording of our appropriation was 
such that we could spend but little. The result was a division by the 
Secretary of the Treasury between conflicting claims, by which the 
National Commission was allotted $160,000 and the Beard of Manage- 
ment $40,000 out of the first appropriation. Subsequently the phrase- 
ology of our appropriation was so modified as te enabie us to carry out 
effectually the duties imposed upon us, and the appropriations there- 
after were separated so that each board knew definitely the funds 
given to it. 

The board called for estimates from the representatives of the respec- 
tive Departments of the amount necessary, in their judgment, to the 
preparation and exploitation of their respective exhibits. The aggre- 
gate estimates amounted to over $2,000,000. It was manifest that 
Congress would net respond to such an amount. The best gnide we 
had to determine the amount we ought reasonably to expect was the 
experience at Philadelphia. There the aggregate appropriation for 
the Government exhibit was $606,000, to fill a building that cost $80,000. 
The installation of that exhibit was primitive as compared with the 
morerecent ones. The art of display had materially improved, and to 
make a display and exhibit along more recent lines would require, to 
lift it above disgrace, at least $1,000,000, especially as Congress had 
expressed its sense of increased expense by authorizing the construe- 
tion of a building or buildings at a cost of $400,000. We determined, 
therefore, to plan our exhibit on the basis of $1,000,000, and to ask 
Congress for that sum. It resulted in an aggregate of appropriations, 
as before stated, of $949,000. Taking $1,000,000 as a basis, we tenta- 

ively allotted that amount among the different Departments according 
to the percentage agreed upon, so that each Department might project 
its plans accordingly. 


EXMIBIT CF THE U. S. DHPARTMENT OF AGRICULTURE AT THE 
WORLD'S COLUMBIAN EXPOSITION. 


FUNDS ALLOTTED TO THE DEPARTMENT. 


The amount tentatively allotted to the Department of Agriculture 
by the Board of Management from the aggregate of appropriations, 
and which we were led to expect, was $150,000, or 15 per cent of the 
expected $1,000,000. But Congress in its wisdom, and at the last 
moment, cut down the appropriation by more than $50,000, leaving the 
' Department to carry out the plans already formulated and approaching 
completion with $7,500 less than had confidently been expected. More- 
over, in the same act Congress further diverted to specitic purposes 
$9,500 of the sum remaining. A further unanticipated loss to the allot- 
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ment was the result of some miscalculation in the office of the Super- 
vising Architect of the Treasury. The estimates made in that office 
for the buildings to house the exhibits included a structure for the dis- 
play to be made by the Weather Bureau, but after the exhibit of this 
branch had been brought nearly to completion, the board was informed 
by the Supervising Architect that his means were exhausted. Jt was 
too late to recede, and the allotment was made to suffer in consequence 
a further loss of $6,000. The aggregate of these drafts upon the allot- 
ment is $23,000. Fortunately, the allotments to other branches proved 
to be.sufficiently liberal, and the law proved sufficiently clastic to per- 
mit the transfer of the funds necessary to complete and administer the 
exhibit, and I take this opportunity to acknowledge the courtesy of my 
fellow members of the board in devoting their surplus to the necessi- 
ties of the branch I have the honor to represent and for the credit ot 
the whole. } 

The following is a classified list of the expenditures of the several 
bureaus, divisions, and special exhibits: 


Ezpendiiures of bureaus, divisions, and special exhibits of the U. 8. Department of Agrt- 
culture at the Worlds Fair. 


Purchases, ey 
aries, trave % 
printing, sub- eee 
Divisions, bureaus, and special exhibits. sistence, and Reerers of Total. 
ge Say cape installation. 
charged. 
ra | 
Division of Vegetablo Pathology ......00-.-.-.2...62-202 => $2, 750. 57 $1, 100 $3, 850. 57 
PD iSTOM Ole BU OMIOLO Ota Mew ioe wins alsa clon ciao] alae alain ie ele 7, 163. 53 2, 700 9, 863. 53 
DIVISION Ge MICvOSCOPy s- ok — loc one = Gos Poms cee ere ae isn 2, 382. 04 1, 200 38, 582. 04 
a DPR SHORR ONL Ir ais Gad on npecd ea seers aoa noses OUSe bonee 2,363. 86 , 200 3, 563. 86 
Dareawor Animal mmdustry -. 0/2202 20. ck oe ogee eee es 11, 978. 19 4,000 | 15, 978.19 
Office of Fiber Investightions......-..------.66--- 2 ----- 5. 917. 97 | 2, 609 2, 917. 97 
Ree Py ASTANA OTM OLES IIE IE ce a ie aicacere wel ars eia)alnre = atapaie-vclevelas = seer 5, 330, 57 3, O99 8, 380. 57 
EDV igarO Tt Oia INODANS GRY, orem are erg a rar = amie ams elo we oh Si ohn 6, 274. 41 3, 000 9, 274.41 
Office of Kxpernment Stations ....--<.2-222-b-252-- 0-2. e eee 19, 346. 12 38, 000 22, 346. 12 
TD Ay OLN So ROUICY ha ate Sp Bee ere Bar een aa oer ae cron 2, 680, 18 1, 200 3, §30. 18 
DECISION TO AULONS @ <5). eee esi na ces entan sci dae arenes 657. 72 500 ib, DoF. 72 
Division ef Ornithology and Mammalogy--....-----.------ 8, 106, 53 3, 500 11, 606. 53 
PRISON Ot SUMED CSE amas tna eee eee sarmer ec isas 668. 00 200 868. 00 
Division of Records and Hditing:.-.--....-...--- +--+. ---+-- 309. 60 |----2---.----- 300. 00 
RC EOEL Be Oras cio Oe ele casas ie = Ser else oe ei see io se Rem 2, 098. 02 1, 500 8, 598. 02 
ATES ME ae Ra Rar) FNC are Seer ete eee et Eo 1, 297. 15 590 4,997. a 
Lee error ete cree epee cheats ae aie interes ine pen aes serine a OES DDS pe Ser ea ee 41.3 

Sonos Dia CN Rie OEM Rec eRe Paar ya 5, 622, 97 2,500 | 8, 122. 97 
CR EORIE Sees oe wae slnfloe pe epteeeecta iar a eects Se Baie ase a 7, 204. 25 2, 000 9, 234, 25 
A VCERUNS ou Bipays hon aera ee cete oS a- Cee Come OME reenEE ee sm oc 7, 944. 3° 3, 500 11, 444. 33 
CRO BA etm crete ew vies See anew eens ano aw maples Sevier oe $5, 107. 71 36, 600 131, 767. 71 


NATURE OF THE DEPARTMENT’S EXHIBIT. 


Agriculture is that branch of human industry which is least suscep- 
tible to benefit from the incorporation of individual interests or the 
aggregation of capital. Lacking the opportunities created by other 
leading interests for continuous public display and advertisement, it 
seeks more frequently than they such advantages as may accrue from 
periodical fairs and expositions, and has come to be known as the 
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branch from which most is expected and whose functions are most 
available in such gatherings. 

Its conditions in this regard were recognized by Congress in the law 
providing for the American display at the last and greatest of the 
foreign expositions (“rench Exposition Universelle de 1889), agriculture 
being the only industry specially provided for in the appropriations for 
that enterprise, while popular recognition has been evinced from the 
earliest times in our history by county, State, and national fairs, more 
frequently devoted exclusively to agriculture than to all other interests 
combined. 

Notwithstanding these fundamental conditions, however, it will 
doubtless be admitted that the task devolving upon the Department of 
Agriculture, in connection with the World’s Columbian Exposition, was 
more difficult, asit proved to be somewhat more costly, than that placed 
upon any other branch or institution of the Government. Being that 
from which most was expected, it was at the same time the one having 
in comparison the least in the form of “articles and materials” from 
which to draw. At the French Exposition referred to, the Depart- 
ment of Agriculture was made the agent and intermediary of the 
American producer; and it had for its field of display whatever was 
deemed worthy of all American farm products and the manufactures 
therefrom. At the World’s Columbian Exposition the American pro- 
ducer appeared in his own behalf, and the Department was limited by 
law, as interpreted, to the illustration of its own specific functions. 
Inasmuch as these consist chiefly in experimentation and in the testing 
of theories and development of methods, the performance of its share 
of the work required by law involved the creation of the means through- 
out. How thoroughly and successfully this was done is best shown by 
the reports of the gentlemen in immediate charge of the several subdi- 
visions, which are appended, and which present in detail the particulars 
of that part of the exhibit prepared by each division or branch of the 
work. These will also serve to make manifest the functions of the 
Department, but it wili not be out of place first to consider them briefly 
in a general and comprehensive way. 


FUNCTIONS OF THE DEPARTMENT. 


The primary conditions of agriculture are soil and climate. Hence 
these are appropriately fundamental subjects for consideration by the 
Department of Agriculture. Then follow the consideration of noxious 
insects and diseases which affect the product. After these would 
follow the broad consideration of all matters in any way tributary to 
an intelligent comprehension by those engaged in agriculture of the 
vicissitudes of and the means of its successful promotion. As stated 
before, a large portion of the work of the Department is experimenta- 
tion, which leaves nothing in its wake except the data and conclusions 
which form the basis of reports, comparatively little with which to 
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illustrate the functions. Hence every exhibit, or nearly all the exhibits, 
had to be created to illustrate these functions. How this was carried 
out in most cases will be shown by the specific reports from the divi- 
sions. There is no report, however, from the Seed Division nor from 
the tobacco or cotton and wool exhibits. The Department itself pro- 
duces neither of these commodities, though it makes, or should make, 
a special study of them all. It had, therefore, on hand no sufficient 
quantity of either that could in any way illustrate its work, and the 
effort was made to secure such a collection as should illustrate, so far 
as material objects could, the character and basis for departmental con- 
sideration and study. 

Ever since the organization of the Departinent it has been charged 
with the purchase and distribution of new and valuable seeds and 
plants, the object being to distribute to localities to which they might 
be adapted improved varieties capable of increasing the quality and 
amount of the preduct. It has made great repute in the intelligent 
purchase and distribution of these seeds and plants. This made, of 
course, the subject of soil and climate a primary study, determining 
where to purchase and where to distribute. Itis a conceded fact that 
in the purehase of seeds or plantsin the locality where they produce at 
their best and in the distribution of the same to localities to which they 
are adapted, there will result a large increase in product. 


THE CEREAL COLLECTION. 


It was the purpose of the representative of the Department on the 
Board of Management to make aS comprehensive a collection as he 
might be able to do from all parts of the world, principally from North ° 
America, of all the leading staples, with full reports as to the soil in 
which they were grown, the time of the yearin which they were planted 
and harvested, and the products per acre. 

In pursuance of this plan he collected or caused to be collected nearly 
2,500 samples of wheat, ranging from the Peace River region in the 
northwestern territory of Canada, from about the sixtieth degree of 
north latitude, then running south, a large proportion of the wheat- 
growing States and counties of the United States, through Mexico, 
Central America, Colombia, Peru, and Chile, making the most compre- 
hensive collection of that product ever brought together, and which, 
with the detailed reports which have been carefully preserved, will 
form the basis for the future study of the effect of soil anc climate in 
its widest distribution, and, so far as the United States is concerned, 
to its almost minutest details, including, as it does, the product in every 
distinctive State and locality. Wheat was the cereal whose widest dis- 
tribution was considered. Then follow oats, mainly limited to the 
United States, with 1,200 samples, and corn, 1,600 samples; rye, 450 
samples; barley, 409; buckwheat, 250; miscellaneous, 250. These 
samples were ail carefully hand-picked and weighed, so that the report 
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shows the actual weight per bushel of each sample. This test showed 
a very great variation in weight, and formed a factor in considering the 
effeets of soil and climate on the same variety. It was not intended 
that this magnificent collection should exhaust itself with the mere 
exhibit, but that it should form a basis for future study by experts, to 
be followed by a comprehensive monograph on the distribution, varie- 
ties, care, and culture of each of said series, by which it might be deter- 
mined where was the best locality for its highest and best production. 


COLLECTIONS OF TOBACCO AND WOOL. 


The same purpose was sought to be carried out in the col'ection of 
the tobacco, of which there were some 1,506 samples collected from ten: 
States, showing a magnificent display of the products in nearly every 
tobaceo-producing county in these States, an examination of which 
showed in a marked degree the effect of climate and soil upon the 
varieties produced, and the collection should form the basis of an ex- 
haustive monograph by a thorough expert im the eare, culture, and 
varieties of tobacco. 

Of wool there were over 1,590 samples, 100 of which came from 
foreign countries and the remainder from every wool region in the 
country. 

THE COTTON EXHIBIT. 


Of cotton there were between 1,400 and 1,500 samples from nearly 
every cotton-growing county in thirteen States and Territories. Samples 
were obtained also from Africa (Congo), Pern, Egypt, India, and 
Russia; type samples from cotton exchanges of Liverpool, Havre, Bre- 
men, New York, New Orjeans, Memphis, Savannah, Charleston, St. 
Louis, Galveston, Mobile, and Houston; also, bales of Egyptian, Per- 
sian, Indian, Sea Island, and so-called American cotton, the last two 
being furnished by the Memphis Cotton Exchange. This subject was 
recognized in its comprehensiveness as of such importance that the 
committee on awards found it necessary to ask permission to include it 
in the scope of its consideration in making up the data which would 
form the basis of its report on cotton at the Columbian Exposition, 
While there were many bales of cotton in the producers’ exhibit, both 
in the State buildings and in the great Agricultural Building, which 
included the exhibits of personal and State exhibitors, it was found 
when they came to consider the exhibits, that the data were compara- 
tively meager. They did not cover one-quarter of the ground compre- 
hended in the Department exhibit. The examination of our exhibit by 
experts showed a marvelous variety of fibers as they were manifestly 
modified by the soil and climate of the respective localities and that it 
would form an unquestionable basis of a comprehensive study of cotton 
as to the effects of soil and climate on variety. 
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WORK CF THE SPECIAL AGENTS. 


The exhibit of wool was collected and prepared under the supervision 
of Edward A. Greene, of Philadelphia, the president of the National 
Wool growers’ Association, and under the advice of Hon. John T. Rich, 
now governor of the State of Michigan, a member of the National 
Wool-growers’ Association; that of tobacco under John M. Hstes, of 
Stoughton, Wis.; that of cotton, under Alfred B. Shepperson, of New 
York, editor of Cotton Facts, an authority among cotton producers and 
manufacturers, also secretary of the subcommittee of the United States 
Senate investigating the subject of cotton. These gentlemen were all 
experts, recognized as such in their respective lines, and worked with 
zeal as special agents in their respective lines, and I hereby tender 
them my thanks for the intelligence and energy and codperation mani- 
fested by them. The cereal exhibit was collected and prepared under 
my personal supervision, with the assistance of Mr. Philip Walker, 
my chief special agent, and Mr. William IF. Hubbard, one of the spe- 
cial agents employed in the work of the preparation and installation 
of our Departmental exhibit. 


DESIRABILITY OF COMPREHENSIVE MONOGRAPHS. 


In conclusion of this branch of the subject, the only regret I have 
is that my plan was too comprehensive, and from present appearances 
the result will not be adequate to the time, thought, and money engaged 
in its preparation. Unless followed by comprehensive monographs the 
objects sought will be in a large measure lost. It will be seen that 
these monographs would cover the whole cereal exhibit, also those of 
wool, tobacco, and cotton. To these should also be added a considera- 
tion of the fiber exhibit, which is more particularly described in the 
reports of the exhibits of the respective divisions, which follow. 


THE DISPOSITION OF GOVERNMENT EXHIBITS. 


Under the law the Exposition closed the 30th day of Cctober, 1893, 
and the formal proceedings of closing occurred, on that day, though 
under the Illinois law the general expesition did not close until the fol- 
lowing day. Immediate steps were taken for the packing and return 
of the Government exhibits to their respective Departments. A con- 
siderable portion of the exhibit of the Department of Agriculture was 
leaned to the Field Columbian Museum, of Chicago, a perfect inven- 
tory thereof made, and receipted for by the museum, to be returned on 
call at any time to the Department of Agriculture. Said inventory 
and receipt have been filed in the office of the chief clerk of the Depart- 
ment, A portion of the cotton exhibit was sent to the Augusta (Ga.) 
Exposition on the condition that it be sent to the Department after 
the close of that exposition, all expenses to be paid by them. <A por- 
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tion of the corn exhibit was loaned to the Salem (Mass.) Corn Festival, 
with the like understanding. 

The herbarium of the Division of Botany was loaned, one-half to the 
Minnesota State Normal School and the other half to the Delaware 
Natural History Society, on the same conditions as the loan to the 
Columbian Museum. On like terms the charts and maps shown by 
the Division of Statistics were deposited with the Political Science 
Department of the Chicago University. The remainder of said De- 
partment exhibit has been returned to Washington. It was intended 
to sell at Chicago most of the laboratory tables and a portion of the 
glass and cases and other material which might not be of immediate 
service in the Department, but the bids therefor were so exceedingly 
low that they were not accepted, and nearly everything was loaded on 
ears and returned to the Department, there being practically no charge 
for transportation, as that had been provided for by the payment of 
the shipment to Chicago at the fullrate one way. The loan of a large 
number of the empty cases with the plate glass, etc., to the Columbian 
Museum avoided fhe necessity cf such sale or of their return to the 
Departinent at the present time, where there is now neither space nor 
use for them. 

The large tree (Sequoia) from California, which was exhibited by the 
Department of the Interior, was tendered to the Department of Agri- 
culture and accepted with hearty thanks, and it has been shipped to 
Washington to be set up on the grounds of the Department of Agricul- 
ture. If properly set up it will form one of the most striking curi- 
osities in the city of Washington. 


PRACTICAL SUGGESTIONS. 


After three years of work in the supervision of the preparation, 
installation, ete., of our exhibit and a careful survey of the situation, 
this being my first experience in connection with any exposition of note, 
it is but just to myself, and of possible benefit to others upon whom may 
devolve similar duties, to give a concise statement of the mistakes made. 
A very fall report follows of the exhibits of the several bureaus and 
divisions, so that there may be, in case of any future exposition, full 
information of the line followed and the materials exhibited by this 
Department at the World’s Columbian Exposition. There was in the 
present case no beaten track to follow and but few suggestions were 
obtainable. Nothing was on record to serve as a guide in the quest 
of what should or should not be done. Therefore mistakes were made, 
and they are now set forth for the benefit of the future. 

(1) No one man should have been the representative cf the Depart- 
ment onthe board and its chairman, while stillretaining an active par- 
ticipation in the duties of an office so exacting as that of Assistant Sec- 
retary of an important Department. The labors thus entailed were 
such as properly should have devolved upon three persons, 
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(2) From lack of acquaintance with what might be termed the impulse 
of an exposition crowd, several thousand dollars were spent for exhibits 
and illustrations in second stories of the buidings; that effort was found 
to be absolutely without value. The average sight-seer will not climb 
stairs to see an exhibit or listen to a lecture. The second story or gal- 

ler‘esof the great Manufactures Building were so slimly attended as to 
call for bitter complaints from exhibitors. 

(3) Too much was spent on cases—most of which were made to fit 
the exhibits. Comparatively few were of uniform size or of such char- 
acter as would permit of a contract in bulk with some manufacturing 
company at possibly half the cost to the Department. The result was 
that the cases were all constructed by a force of carpenters and paint- 
ers and glaziers, and while the exhibit gained much in repute by having 
a variety in the style, form, and size of the cases, and was therefore 
more satisfactory to the chiefs of the divisions, the extra cost involved 
did not receive adequate compensation by the enhanced interest of the 
sight-seers. 

(4) Even though it were thought best to construct cases to be adapted 
to the exhibit, these should be made at home, in close proximity to the 
Department, so as to be under the constant supervision and direction 
of the representative whose time would be devoted exclusively to the 
preparation of the exhibit. As it was, comparatively few of the cases 
were made in Washington. In February the Chief Special Agent pro- 
ceeded to Chicago with a small! force of carpenters with the hope that 
lumber could be secured there as cheap if not cheaper than in Wash- 
ingten, and that any further force of carpenters needed could be had 
at practically the same rate, with the accruing advantage of a saving in 
transportation of the cases and the possible better adjustment of them 
by building them in place on the space allotted to this Department. 
It happened that the weather from February to the first of May was 
very unfavorable; the Government Building leaked; the grounds were 
stormswept and it was rainy and muddy; lumber was difficult to get; 
all material sold at enhanced prices; the source of supply was the city, 
8 milesaway; the demand for labor was so great that double wages 
were paid, and this oftentimes for inferior work. The result was that 
the installation of the exhibits cost probably from one-third to one-half 
more than any one anticipated. Any possible successor in similar work 
will find it wise, therefore, to be guided by our experience and do ali 
that is possible to be done at home. 

(5) Too much was paid for glass; that is, there was more plate glass 
than was necessary. Some marked exhibits should have plate glass, 
but at least half of them might with equal effect, so far as the attrac- 
tion to the general public is concerned, have been provided with cheaper 
glass. 

(6) Too much money was spent for labels. The labels to a large 

AG 93——5 ; 
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extent took the place of the guide whose duty might be to point out 
and exploit the exhibit. . But the great mass of the people never come 
down to details. By them the general effect only is considered. Com- 
paratively few stop to study an exhibit. And while according te the 
museum standard an exhibit is not complete except it be thoroughly 
labeled, my observation and experience are that an exposition need net 
approach the standard of the museum, which is almost exclusively edu- 
eational in its seope and character. 

(7) Too much money was spent on photographs and enlarged figures 
and objects on wall maps. Some of the choicest pictures, which cost 
themost money, were not noticed, much less studied. There was enough 
to absorb the attention on the ground floor in the range of ordinary 
vision. ; 

(8) There were many other directions, teo numerous to mention, in 
which expenditure might be avoided without impairing in any great 
degree the attractiveness of the exhibit in popular estimation. 

After having thus frankly set forth mistakes made I may be pardoned 
for expressing a feeling of pride in the symmetry, the unity, and com- 
pleteness of the exhibit as a whole and in detail. it had a purpose 
running alithroughit. its idea was educational, and had a significance 
that was highly appreciated by the intelligent visitor whe stepped to 
study its scope. It has commanded the respect of experts in the line 
ef the fanctions sought to be illustrated, and it has met the com- 
mendation of so many people competent to judge such matters in their 
several parts, that though my high standard was not attained and my 
purposes as to ultimate results have not been fully realized, I rejoice 
that I was considered worthy of projecting and carrying out an enter- 
prise that so fully illustrated the functions of the Department which 
Ihave served to the best of my ability for nearly five years and from 
which my relations are scon to be sundered. 


ACKNOWLEDGMENTS. 


I can not well express my thanks to my superiors, Secretary Rusk 
and Secretary Morton, for their hearty encouragement and active assist- 
ance in every way possible to be rendered by them, to the chiefs and 
members of the bureaus and divisions, and to my special agents and 
the employees under me for their aid during the execution of this enter- 
prise imposed upon us by Congress. 

It is proper, also, to here acknowledge our indebtedness to the follow- 
ing-named persons, who contributed handsomely to the success of the 
Department exhibit by well-selected contributions of various products, 
manufactures, models, pictures, ete. : 

Mr. Charles U. Shepard, Messrs. Jones & Warr, The Atlantic Tran- 
sport Line, The Burton Car Company, Street Cable Car Company, 
8. B. Steers & Co., Chickasaw Tron Works, Smith Seale Company, 

Memphis Cotton Exchange, Fr. Jac. Andres, Miss Ashe, J. W. 
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Labouisse, James F. Wenman, The Q. and C. Company, The Hamilton 
Manufacturing Company, P. Rasece, Dayton Last Works, Henry Dis- 
ston & Sons, Gage & Co., Christian Re tuenee Smith & Stevens 
Manufacturing ae S. N. Brown, The Acme Manufacturing 
' Company, Messrs. Parke, Davis & Co., and many others whose names 
will be found on the record who contributed to the success of the cereal, 
wool, tobacco, and cotton exhibits. ; 

Detailed AOU of the exhibits of the several bureaus and divi- 
sions of the Department follow: 


BUREAU AND DIVISION EXHIBITS. 


EXHIBIT OF THE WEATHER BUREAU. 


The exhibit consisted of a completely equipped meteorological observatory, pro- 
vided with facilities for receiving daily telegraphic weather reports from the regu- 
jar stations of the Bureau, and for preparing and printing from these, in accordance 
with most approved methods, a daily weather map for general distribution. 

This exhibit, being imstailed in a special building, afforded upon the roof proper 
exposure for thermometers, hygrometers, anemometer, wind vane, rain gauge, and 
sunshine recorder; these instruments being connected by electrical circuits with 
recording apparatus located in the exhibit room on the ground floor, and giving © 
there, under the inspection of visitors, continuous records of all the tein 
meteorological conditions. 

The distinctive features of the exhibit are classified and briefly described as fol- 
lows: 

Weather-forecasting and map-printing.—The regular telegraphic weather reports for 
the 8 a. m. observation received at the Chicago station were taken to the Exposition 
by messenger at about 10 a.m.of each day (Sundays excepted). These reports, 
about 125 in number, were translated before the visitors and the various elements of 
data entered upon standard manuscript weather maps, the same as used at the cen- 
tral office. A copy of the weather map, showing isobarometric and isothermal lines, 
was prepared, from which, by means of a pantograph, a lithographic transfer was made 
on a reduced scale and placed upon a lithographic stone, from which finished copies 
of the lithographic weather map were struck off in such number as was required. 
The edition, according to the attendance at the Fair, varied from 300 and 400 to about 
3,000 a day. The printing of this map was provided for by a special contract with 
the Goes Lithographic Company, of Chicago, who furnished the necessary presses 
and appliances at their own expense. The printing of the maps generally began 
about 12.30 p.m.,each map presenting the weather conditions as shown by the 
observations at 7 a.m., central time, and containing a full synopsis of the weather 
conditions for the preceding twenty-four hours, with a forecast for the next thirty- 
six hours applying to the vicinity of Chicago. 

Instruments and apparatus.—The more important instruments and apparatus 
exhibited are enumerated as follows: 

(1) Instruments in operation: Standard triple register, Weather Bureau pattern, 
giving a continuous record of the direction and velocity of the wind and the duration 
of sunshine and cloudiness; anemo-cincmograph, recording the momentary fluctua- 
tions in wind velocity; tele-thermograph, recording in the exhibit room the tempera- 
ture of the free air in the instrumentshelter on reof of building; weighing rain guage, 
giving a continuous record of the amount, the rapidity, and time of occurrence of 
rainfall; recording aneroid barometer and normal mercurial barograph; and in addi- 
tion, for the purpose of more lucid exhibition and explanation of some of the more 
complicated instruments, there were in operation en short circuit a tele-thermo- 
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graph, exhibitiag the mechanisms by which conditions of the temperature are 
transmitted and recorded electrically at a distant point; also, a weighing rain 
guage, actuated by dropping of water drawn from a faucet, showing the manner 
in which rainfall is recorded electrically at a distance. Other forms of recording © 
rain gauges were also in operation in a similar manner. 

(2) Instruments not in operation: This classification comprises a large collection 
of instruments mostly of a nonrecording character, but all of standard pattern and 
construction, and exhibited in a manner to show visitors the correct methods of 
employing these instruments, and arranged to facilitate the explanation, to those 
interested, of the general principles of their operation and use. Among these were 
standard instrument shelter, completely equipped with thermometers, hygrometers, 
whirling psychrometer, thermograph, etc. ; standard anemometer and wind-vane sup- 
ports, rain guage and supports, standard mercurial and aneroid barometers, ther- 
mometers, special thermometers for determining water and soil temperatures, dew 
point and humidity apparatus, radiation thermometers, nephoscope, photographic 
and electrical sunshine recorders, and apparatus and appliances employed in com- 
parison and standardizing of thermometers, etc. 

Climatic and meteorological charts.— This exhibit comprised a collection of 42 
charts, 20 by 30 inches, drawn by hand on engraved base maps of the United States, 
and showing the normal or average, climatic condition throughout the entire 
country, compiled from the Weather Bureau observations beginning in 1871, and, in 
some instances, including older observations. 

Miscellaneous.—Under this head is classed a large collection of photographs of 
lightning flashes, cloud effects, frost work, spray, mountain effects, etc. The Bureau 
is indebted to Prof. William M. Davis, of Harvard University, for the loan of a large 
number of these photographs from the collection belonging to the university, and 
also to Mr. H. P. Curtis, of Boston, for the similar loan of many beautiful photographs 
of frost and cloud effects from his own private collection. Messrs. Alexander 
McAdee and A. J. Henry also contributed cloud and lightning photographs. Photo- 
graphs of lightning, printed on an enlarged scale, were kindly presented to the 
Bureau by Mr. W.N. Jennings, of Philadelphia. 

A complete file of all the publications of the office, consisting of bulletins, pamph- 
lets, etc., was displayed, and arrangements made so that parties specially desirous 
of any particular copies could receive the same on application. 


EXHIBIT OF THE BUREAU OF ANIMAL INDUSTRY. 


The exhibit of the Bureau of Animal Industry was illustrated by the two branches 
into which the work of the Bureau is divided, one scientific and the other practical. 
The scientific embraced the study into the causes, effects, prevention, and cure by 
scientific means of the various contagious and parasitic animal diseases, the labora- 
tory methods pursued in bacteriological researches, and a presentation of the propa- 
gation, growth, and appearance of the various germs causing this class of diseases. 
The practical included the humane treatment of stock and the prevention of the 
spread of the contagious animal diseases by executive regulations. 


Scientific work. 


The scientific exhibit in detail consisted of (1) working bacteriological and bio- 
chemic laboratories with all the apparatus usually employed in such researches ; 
(2) the chemical products of the growing germs of tuberculosis and glanders with 
instructions for use in diagnosing these diseases in doubtful cases where ordinary 
methods fail; (3) a refrigerating case containing the germs causing the various con- 
tagious diseases of animals, growing on the substances on which they are usually 
cultivated; (4) colored illustrations of these germs highly magnified ; (5) lesions or 
effects caused by them upon the various susceptible animals, shown by the subjects 
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themselves mounted, models of affected*organs, and natural specimens of each pre- 
served in alcohol, exhibiting both the healthy and the diseased state. 

The various parasites infesting the domestic animals were exhibited in alechol, 
and their effects on the organs and their life histories were illustrated by drawings 
and explanations. 

Practical work. 


What may be called the practical part of the exhibit embraced the work of eradi- 
cating pleuro-pneumonia from the United States, the subject being graphically pre- 
sented by a globe delineating the origin, chronological spread, and present geo- 
graphical distribution of the disease, the proclamation of the Secretary of Agricnlture 
that the United States was free from pleuro-pneumonia, and the blanks, forms, orders, 
instructions, record books, and other paraphernalia used in the work. 

The prevention of the spread of Texas fever within the United States is accom- 
plished by the enforcement of the regulations governing the movement, either on 
feot or by rail, of cattle from the district permanently infected with this disease. A 
map of the United States, showing the boundaries of this district, was accompanied 
with the regulations forbidding the movement of cattle on foot during the season 
of the year when the disease can be spread by this means. The method adopted for 
the prevention of the spread of the disease by cattle in transit by rail was illus- 
trated by a model of the Kansas City stock yards, where the isolation of such cattle 
liable to spread the disease is secured by the use of pens exclusively devoted to the 
yarding of such dangerous cattle, thus preventing contact with those from the unin- 
fected district; accompanying this were the regulations governing such transporta- 
tion and requiring disinfection of yards and cars before they are used for cattle from 
the uninfected district. 

The system pursued for preventing the introduction into the United States of 
contagious diseases of animals from foreign countries was illustrated by a model of 
the United States quarantine station for neat cattle, situated at Garfield, N. J., where 
animals of certain kinds imported into this country are held for observation for a 
period of ninety days previous to allowing them to enter the commerce of the country. 

The microscopic inspection of meats was presented by displaying the instruments, 
report blanks, record books, etc., used, together with photographs exhibiting the 
mauner of use, and models of beef and hog quarters showing how the carcasses are 
tagged and sealed with the stamp of the Department indicating inspection. 

The tagging of cattle for interstate and export trade was illustrated by photo- 
graphs and a model of a tagging chute with cattle passing through and being tagged 
by the officers of the Bureau. 

The modern methods of transportation of animals was shown by models of a steam- 
ship and several stock cars of the latest patterns. 

The subject of horseshoeing was presented in detail, both scientifically and prac- 
tically. The exhibit included models and natural specimens showing the develop- 
ment of tho horse’s foot, the ordinary diseases to which it is subject, distinguishing 
those which can be beneficially affected by a special manner of shoeing or by the 
use of shoes of special designs from those which can not be thus benefited; shoes 
of special designs were exhibited adapted to certain irregularities, malformations, 
etc., of the feet and legs, having in view the correction of such defects; also samples 
of racing shoes worn by the famous trotters when they made their best records. 

The exhibit was supplemented by anumber of photographs of parts of the Bureau’s 
work which could not be otherwise illustrated, such as the loading and unloading 
of cattle from steamships, methods of handling meats in the English markets, some 
famous individuals of the different breeds of thoroughbred live stock, scenes at 
stockyards and abattoirs illustrating various steps in the process of the ante-mortem 
and post-mortem inspections, the slaughtering of animals, and the tagging, stamping, 
and packing of meats and meat products. 
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EXHIBIT OF THE Division or CHEDISTRY. 


The exhibit of this division consisted of a complete agricultural laboratory, on a 
working scale. The chief features of the equipment of the laboratory were the fol- 
lowing: 

A complete equipment for the analysis of sugar-producing plants. The appa- 
ratus for this purpose consisted of a small comminutor suitable for the pulping of 
sugar cane, sorghum, sugar beets, ete. Connected with this pulping machine was a 
press for the extraction of the juices from the pulp. The apparatus for the analysis 
of portions of sugar beets consisted of various forms of rasps fer the production of 
a fine pulp for instantaneous diffusion. In addition to these machises all the stand- 
ard types of apparatus for taking small portions of beets for analysis, without 
destroying their germinating powers, were exhibited. 

In connection with this apparatus was a coniplete set ef polarimetric apparatus. 
This apparatus comprised all the types ef polarimetric apparatus from the small 
shadow instrument with single quartz plate, suitable for the examination of ordi- 
nary sugar solutions, to the most accurate and scientific instrument for determining 
specific rotatory powers. These instruments were equipped with all modern 
improvements, together with a new lamp for providing a constant monochrematic 
flame, which it is believed is the best yet devised for this purpose. 

Apparatus designed for the analysis of foods. The apparatus for the determi- 
nation of nitrogen consisted of a complete combustion apparatus, with a mercury 
pump, and the most modern ferm of battery for the estimation of nitrogen by the 
moist combustion process. 2 

Apparatus for the recovery of waste alcohol. The amount of alcohel used in agri- 
cultural analyses is often very large, and a reliable method fer its recovery and 
reduction to standard strength is extremely desirable. This was secured in the form 
of a continuous still, with all of its appliances, having a capacity to recover from 
alcohol waste from 2 to 3 gallons of 95 per cent alcohol per hour. 

The apparatus for grinding cereals and preparing them for analysis was also an 
important feature of the exhibition, over 600 samples of cereals having been prepared — 
for analysis during the progress of the work. 

Other features of the laboratory were complete apparatus for the analysis of soils, 
fertilizers, and other matters connected with the agricultural industry. 

There were exhibited, in cases, typical forms of apparatus not in use and certain 
results of the work of the division in the production of sugar and starch, and in 
the investigation of the adulterations of foods. 

The actual work of the laboratory during the progress of the Exposition was 
chiefly the examination of food products on exhibition, for the executive committes 
on awards. The exact number of samples examined is as follows: Wheat, 266; bar- 
ley, 59; buckwheat, 10; corn, 23; rye, 27; rice, 26; oats, 70; flours, 48; cornmeal, 
1; bran middlings, 2; olive cils, 128; miscellancous, 49; beers, 2193 sugars, 454; 
wines, 249; butter fat, 9; hops, 36; starches, 24; lards, ctc., 30; glues, 17; condi- 
ments, 22; rums, 11; yeasts, 2; brandies, 4; grape juice, 1; total 1,687. 

in all eases the samples for analysis were brought to the laboratory labeled by 
number only, so that the chemists in charge of the work could not possibly have any 
pias in regard to the conduct of the analytical operations. 

From the 1st of July, when the active work for the board of awards commenced, 
until the close of the Exposition six chemists were actively employed, 


EXHIBIT OF THE Divis1i0on or ENTOMOLOGY. 


The exhibit of the Division of Entomology was designed to illustrate the work 
done in the investigation of the history of injurious insects, in devising suitable 
remedies to prevent their injuries, and in building up and maintaining a large 
national collection of American species and also of exotic insects for purposes of 
comparison. The intimate connection of the Department of Insects of the U. S; 
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National Museum with the Division of Entomology, the former being in large meas- 
ure the custodian of the insects collected by the Department of Agriculture, justi- 
fied the Entomologist, as honorary curator of the said Department in the National 
Museum, in using this last feature as a part of the exhibit of the Department of 
Agriculture, and to ayoid duplication he, with Prof. Goode’s approval, confined the 
Museum exhibit to the exhibition of the characteristics of families of American 
insects. 

The display of the Division of Entomology may be paragraphed as follows: 

Of insects injurious to agriculture some 602 special exhibits wero made, each of 
which was an object and pictorial epitome of the life history of a single import- 
ant injurious species, with samples of tho injury done by it, its enemies and para- 
sites, directions for remedies and preventives, with references to sources of fuller 
information, these last being principally to Government and State reports, to which 
the farmer is more likely to haye access. These exhibits were grouped accord- 
ing to the plants and animals affected, and related to orchard, field, and garden 
crops, the parasites of domestic animals and household, pests, together with a col- 

“lection of cases illustrating injuries by insects toe forest trees. Supplementing both 
were ceriain prominent and interesting displays of an entirely novel character, the 
leading features of which were wax models of the host plants to draw attention 
to and illustrate their inseet enemies, which latter were displayed either as enlarged 
models or in the natural state alongside. While a considerable number of plants 
were thus modeled, the threo most important, as representing characteristic eco- 
nomic plants, were cotton, Indian corn, and hop. 

The portion of the exhibit which more particularly illustrated the National Museum 
collection consisted of a number of cases representing the systematic and biologic 
collections in different orders, not, hewever, as complete series, but as samples taken 
from the actual collection to iliustrate the methods employed in the arrangement 
of systematie and biologic series and to give visiting entomologists and others an 
insight into the present status of the National Collection. With this section, but not 
belonging to it, the same being secured and prepared at the exponse of exposition 
funds, were included ashowy exhibit of insects, chiefly from South America, intended 
to give some idea of the nature and extent of the insect fauna of the tropical regions 
of this hemisphere; also a special exhibit of the golden-rod (Solidago), with the 
insects which affect or frequent it, arranged in a display about a wax model of the 
plant. The Solidago was selected as being the most distinctive and widespread of 
the floral forms which add beauty to our autumn scenery, and a plant also of great 
entomological interest from the large number of insects which either breed on it 
or are attracted to its bloom. ‘This, with the foregoing tropical insect display, was 
designed to form the showy portion of the exhibit ana to appeal to the love of the 
beautiful, in contrast with the remainder of the exhibit, which was seientific and 
educational in its scope. 

A display of silk insects was made, representing the more important native and 
foreign Lepidoptera the larve of which spin silken cocoons, and which are or may 
be of commercial value as sources of silk. The life history of several species was 
illustrated, and in some instances specimens of raw silk were shown 

What may be called a professional exhibit was a collection of aortas used by 
entomologists in the collection of insects and in their mounting, preservation, aud 
rearing. Of chief interest among these was the series of devices and methods for 
rearing insects, comprising a large variety of cages and breeding jars of all sorts, 
many of which were fitted with wax models of plants and with insects, showing the 
exact methods followed in this line of the werk of the division. 

The principal insecticide preparations which have proved of value in the work of 
the Entomologist in the prevention or destruction of injurious insects were exhibited 
in two series, the first including important substances not covered by patent, some 
80 examples being shown, of which about a dozen fulfill all ordinary requirements. 
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To make the exhibit more complete a,second series of the more valuable patented 
articles was shown, the latter being exhibited without comment, for the reason that 
all practical needs are met by the substances shown in the first series. In this sec- | 
tion also were exhibited the important nozzles for the application of liquid insecti- 
cides and a few of the leading insecticide machines, with special prominence given 
to the knapsack sprayers. 

A file of the official entomological publications issued by the National Govern- 
ment, comprising both the work of the Division of Entomology and of the U.S. 
Entomological Commission, was displayed, with sample copies also arranged for con- 
venient reference. An exhibit was made of aseries of illustrations of North Ameri- 
can insects, representing figures appearing in the reports of the Entomologist on the 
insects of Missouri, from his own drawings when oifficial entomologist of that State, 
and also illustrations from the United States Government reports, mainly of the U. 
S. Department of Agriculture, including illustrations of insecticide machinery. A 
series of maps and charts was shown, illustrating the range of important injurious 
insects on this continent, and a number of large solar prints illustrating the classi- 
fication and development of insects in the different orders. There were also charts 
of special injurious species, with views representing the practical application of 
insecticides and of insect depredations; also of interiors of the rooms of the Divisien 
of Entomology of the Department of Agriculture, the Department of Insects of the 
National Museum, and views of the Insectary of the Department. 

Assistants of the division were detailed from time to time during the summer to 
take charge of the exhibit and expound it to visitors, and a special catalogue was 
prepared to supplement the exhibit by givingsuch information as could not be given 
in the labels or indicated by the objects themselves. This catalogue was on hand 
for distribution to interested parties during the latter half of the Exposition. 


EXHIBIT OF THE DIVISION OF ORNITHOLOGY AND MAMMALOGY. 


The exhibit of the Division of Ornithology and Mammalogy consisted mainly of 
graphic illustrations of the work done in each of the two branches of research con- 
ducted by that division, namely, the geographic distribution of mammals and birds 
and the econemic study of the food habits of the various species. ; 


Geographic distribution of mammals and birds. 


Three large models were prepared to illustrate the distribution of animals and 
plants in broad belts or zones, the boundaries of which are fixed primarily by tem- 
perature. The most important of these was a mountain slope (20 feet long and 10 
feet high), on which mounted specimens of characteristic mammals and birds were 
so assembled as to bring before the eye at a glance the successive faunas of different 
elevations, thus showing all the life zones of North America above the tropical.* 

This was supplemented by a large topographic relief model of the area covered by 
the Death Valley Expedition, one of the biological surveys conducted by the division. 
This area, comprising about 100,000 square miles in California, Nevada, Utah, and 
Arizona, contains the highest elevations and deepest depressions in the United States, 
and is of the utmost interest te the physiographer and biologist. On this model, 
and on an adjoining relief map of the United States, the various life zones were 
shown in different colors. To render the picture more vivid, the models were accom- 
panied by enlarged photographs of desert scenery, with characteristic animals and 
plants. 

The work on geographic distribution was still further illustrated by about 60 
maps of the United States, colored to show the areas inhabited by individual species 


“Of this mountain slope a reviewer has said: ‘From a scientific standpoint it is 
doubtless the best single exhibit in zojlogy shown at the fair.” 
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and genera of mammals, birds, reptiles, and plants. These maps are made in the 
following manner: A red spot is placed on the map wherever the species is actually 
known to occur. (In the case of birds, only breeding records are used.) After the 
range ef the species has been pretty well outlined by compiling the published 
records, the uncertain parts of its boundary are visited and corrected by actual 
field work. Then the area covered by the spots is washed in by some one personally 
familiar with the physiography of the region. By combining large numbers of such 
maps a true faunal map of the whole country is obtained. 


Eeonomic relations of species. 


The exhibit of the economic relations of species consisted of a number of separate 
groups of mammals and birds known to be beneficial or harmful from the standpoint 
of the agriculturist, each handsomely mounted and surrounded by appropriate acces- 
sories in the way of environment and food supply, so as to present an important 
chapter in the life history of the animal. Fer instance, there were 5 groups of 
ground squirrels, each comprising about half a dozen animals, mounted in different 
positions and engaged in different pursuits—some in the act of ravaging grain fields, 
others capturing grasshoppers, others still on the lookout for enemies from the 
mouths of their burrows or from their retreats among rocks or logs. 

A small colony cf prairie dogs in one of their villages or ‘dog towns” showed the 
animals at home. Some were digging and eating the roots of plants; others were 
scampering about, while one stood as sentinel on the highest mound—a funnel-shaped 
elevated rim surrounding the mouth of the burrow. The corner of an adjacent wheat 
field, tangled and trampled, indicated their destructiveness in cultivated regions. 

A group of pocket gophers was so arranged as to enable the observer to see the 
animals at work in their subterranean passages, one of which led to a potato hill 
where a gopher was engaged in gnawing a tuber; another gallery contained the nest 
and a storehouse of food. Several of the little mounds of earth thrown up by these 
animals and known as “ gopher hills” were shown above the surface. 

A prairie wolf or coyote struggling to overcome a sheep which he had by the throat 
was one of the most striking groups. 

A number of skunks, comprising both the common species and the little spotted 
skunk of the South and West, showed the animals engaged in their favorite oceupa- 
tion of hunting and capturing mice and insects. 

In addition to those already named there were groups of native cats (wild cats, 
lynxes, and ocelots), minks and weasels, raccoons, opossums, rabbits (both jack and 
cottontails), and meadow mice or voles. 

Besides the mammals, there were no less than fifteen groups of birds, each teaching | 
an important lesson in the economy of the species. One showed a number of crows 
in a cornfield, some pulling the newly sprouted corn; others devouring grubs. Two 
cuckoos feeding upon destructive caterpillars among the fresh foliage and blossoms 
of an apple tree illustrated the value of this bird, which not only subsists mainly on 
insects, but is particularly fond of caterpillars so hairy that other birds will not eat 
them. <A small flock of cedar birds or waxings, feeding on innocent looking little 
leaf beetles onthe drooping branch of an elm, formed a very attractive group and at 
the same time emphasized the usefulness of this bird; for the insect in question is 
the elm-leaf beetle which in some cities has stripped the elm completely, andit belongs 
to a family of insects the members of which seem to be distasteful to other birds. 

One of the most instructive groups was that of the bobolink, a handsome and harm- 
less songbird dearly beloved in the North; a destructive pest warmly hated in the 
South. Both chapters in its life history were shown in the same case: At one end 
the male and female in full breeding plumage were seen near their nest, partly con- 
cealed in the tall grass and flowers of a Northern meadow; at the other end a small 
flock in autumn plumage were gorging themselves in a field of ripening rice on @ 
Southern plantation. 
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One of the villainous traits of the English sparrow was brought out by a group of 
the little thieves engaged in denuding the brancnes of a peach tree of its beautifal 
blossoms—each flower an embryo peach. 

Tho accessories of all these groups—grass, leaves, sever birds, and insects— 
were reproduced as faithfully and artistically as possible, for th purpose of arrest- 
ing attention and compelling recognition of that union of beanty and utility so 
characteristic of bird life, but so commonly overlooked. 

The importance of bird life tothe farmer was further shown by collections arranged 
in table cases and representing the food of various species of birds, each item of 
food carefully labeled. Thus one collection was devoted to the food of the crow; 
the various articles going to make up his diet at ee seasons of the year being 
shown by actual specimens of seeds, fruits, insects, mice, cray-fish, and other ani- 
mals, the samples of grain and insects being partons numerous. 

Groups of carefully mounted hawks and owls in the act of killing or eating some 
animal habitually preyed upon, gave a clue to the gain or losswhich oach is likely to 
bring to the farmer. This was supplemented by a particularly instructive exhibit 
of the food of hawks, comprising a series of stuffed skins of the birds, mice, squir- 
rels, and other animals that have been actually found in the stomachs of the various 
species. A novel feature of the exhibit of the food of owls consisted in numerous 
“nellets” or “castings” disgorged by birds of prey, and composed of the bones, 
teeth, seales, shells, hair, and other indigestible matter. 

‘““As a graphic lesson in the relations of birds to man,” writes a reviewer in a s¢i- 
entific magazine, ‘the exhibit of the Division of Or vemoloey and Mammalogy has 
probably never been equaled. Hero are groups which tell their own story so plainly 
that she most casual observer, attracted at first by their beauty, can not leave with- 
out at least some knowledge of the facts they are designed to explain.”—(Auk 
October, 1893.) 

EXHIBIT OF THE DIVISION ox BoTany. 


This exhibit was designed to illustrate threo principal lines cf work conducted by 
the Division of Botany, namely, (1) the herbarium, (2) forage experiments, and (3) 
pative medicinal plants. The exhibit was planned by Dr. George Vasey, but his 
death early in March, 1893, necessitated its execution by others. 

The herbarium.—This consisted of a case occupying a wall space of 8 by 12 feet, con- 
taining a collection of 5,000 specimens of plants, each mounted upon a sheet and prop- 
erly labeled. These shoets were placed in folders of manila cardboard systematically 
arranged upon the shelres. The list of contents ef each shelf, stating the genera 
and family contained therein, which were in plain view from the outside through 
the giass doors of the case, fn ilitated the prompt location of any plant which it was 
desired to consult. Tho National Herbarium at the U.S. Department of Agriculture 
5 Waahiy } 1 = 
in Baton, which is arranged upon the same plan, illustrates the natural vege- 
tation and plant resources of the United States, and is used as a reference collection 
in correspondence and in questions brought up by the werk of any braach of the 
Department. 

Native medicinal plants.—The collection of 300 native medicinal plants by Parke 

ao a . . . * ix. 
Davis & Company, of Detroit, consisted of specimens put up in the form in which 
they are opmmercially known, i. ¢., flowers, leaves, stem, or root, and arranged on 
shelves, in glass jars of uniform size. Each bore a label stating its Latin, popn- 
lar, and Ree names, the part used, and its properties. Many of the j jars 

2 é : 
were accompanied by a iecuatett and framed specimen of the plant. This collection 
illustrates the great importance of our native plants in the drug supply ef the coun- 

} e a 
try, and emphasizes the need of an accurate scientific investigation of their real prop- 
erties. 
. uf fi chibi ~ 
i age aoe The exhibit of forage plants was made up of bunches or small 

ACAVES, Ca prese if r 

sheaves, each representing a different iors grown cither at the forace experiment 


5 


station conducted by the Department of Agriculture, at Garden City, Kans., or at 
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the Mississippi State Agricultural Experiment Station, where work of asimilar nature 
had been carried on under the direction of the Department. Among the plants 
exhibited were specimens of Hungarian brome (Bromus inermis), a grass which has 
proved far superior to any other so far known in the subarid region; switch grass 
(Panicum virgatum) and Colorado blue stem (Agropyrum glawcum), two native grasses 
of the Great Plains, which have proved successful under cultivation in the same 
region; and several grasses and clovers which have been introduced into the Gulf 
States with most gratifying success. 


EXHIBIT OF THE DIVISION OF VEGETABLE PaTHOLOGY. 


In preparing this exhibit the object kept in view was to show in as practical a 
manner as possible the methods of werk of the division and the relation ef this work 
to the agricultural and kindred industries of the country. The first part of the 
exhibit wasa series of models, paintings, and photographs showing the general 
effects of a number ef important diseases upon fruits, grains, and other useful crops. 
Ié was intended that this portien of the work should appeal directly to the eye of 
the practical man, showing him ata glance, for example, just how an apple appeared 
when affected by the scab fungus or a grape leaf looked when attacked by the downy 
mildew. To increase the value of this part of the exhibit there was added from time 
to time, as the season advanced, fresh specimens of the diseased plants themselves, 
collected by agents of the division in various parts of the country. 

Following the models, paintings, ete., were a number of colored charts and maps 
illustrating the distribution of various diseases in the United States. 

_Thencame earefully prepared drawings showing, ona greatly enlarged scale, the par- 
asitie fungi causing the diseases illustrated by the models, paintings, specimens, ete. 
These drawings showed the manner in which each particular fungus attacked, devel- 
oped upon, and finally killed or injured its host-plant. Thus the branching threads 
of a fungus, which to the naked eye would be wholly invisible, were shown, grow- 
ing through and between the cells of a plant, breaking down the tissues and pro- 
ducing the external effects illustrated by the models. To add to the value of the 
exhibit there was kept constantly on hand a full line of laboratory apparatus used 
in the study of plant diseases. A trained specialist was also present te point out the 
methods of work and the bearing of this work on practical questions of interest to 
farmers, fruit-growers, and others. 

From the investigation as carried on in the laboratory, the observer was next 
directed to the field work, where the methods employed in fighting the various 
fungeus pests were shown. First a full colleetion of fungicides or remedies for 
fungous parasites was exhibited, not only the complete fungicide being shown, but 
the various ingredients as well. Accompanying this exhibit was one showing the 
various machines designed and used by the division in applying the fungicides. 
Finally there was shown a series of large photographs illustrating the effects of the 
treatments recommended by the division. These were from actual experiments in 
orchards, vineyards, potato fields, ete., and illustrated the marked contrast between 
treated and untreated portions, the object being to bring out as clearly as possible 
the practical value ef the work. 

To summarize briefly under heads, the exhibit in the main was as follows: (1) 
Modeis, paintings, photographs, and living plants, illustrating the external charac- 
teristics of various diseased crops; (2) colored maps and charts showing the dis- 
tribution of the more important diseases in the United States; (3) drawings illus- 
trating the life history of the fungi, whose external characters were shown by the 
models, ete; (4) laboratory apparatus and methods of using the same in the study of 
the fungi (in charge ‘of assistant); (5) fangicides or remedies for plant diseases; (6) 
apparatus for applying the fungicides; (7) photographs showing some of the results 
of the work of the divisien in preventing the diseases of plants. 
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EXHIBIT OF THE DIVISION OF POMOLOGY. 


The exhibit of this division contained five leading features, viz: (1) Collection of 
fruit models; (2) cultural exhibit of strawberries; (3) collection of wild and eulti- 
vated nuts; (4) colored illustrations of fruits; (5) methods of recording and describing 
fruits. 

The collection of fruit models contained nearly 1,000 specimens of about 625 
varieties of fruits grown in the United States, representing 40 native and introduced 
species and numerous hybrids. 

These models are facsimile representations in wax of the fruits selected for model- 
ing, and were prepared under the direction of the Pomologist by G. B. Brackett, of 
Iowa. In preparing this exhibit the points aimed at were to present in such form 
as to permit of convenient comparison, (1) typical specimens of the leading varieties 
of our more important fruits; (2) specimens of the leading varieties from localities 
differing in latitude, soil and climate, showing the variation in the size, form, and 
color of the same variety when grown under varied environment, 

Though this collection did not contain all the varieties known to American fruit- 
growers, it is believed that it included the most importantones. The collection was 
frequently referred to by the judges on fruits in the department of horticulture, in 
settling disputed questions concerning the identity and nomenclature of varieties. 
It is probable that it thus exerted a beneficial and far-reaching influence upon the 
nomenclature of American fruits. 

The cultural exhibit of strawberries consisted of representations in wax, of bear- 
ing plants of three varieties of this fruit. They were arranged in a case under 
appropriate labels to show the single-hill and matted-row systems of culture which 
prevail in different parts of the country, and which are practiced to secure different 
desired results by strawberry-growers. 

The collection of wild and cultivated nuts grown in the United States consisted 
of more than 300 packages. These represented 30 species, native and introduced, 
including many named and cultivated varieties of the walnut, chestnut, hazel, pecan, 
shellbark, and others. The specimens were so displayed as to show, in many in- 
stances, the thickness and cracking quality of the shells, as well as the general size, 
form, and color of the nut, these characteristics being regarded as of much impor- 
tance in varieties intended for commercial cultivation. 

The exhibit of colored illustrations of fruit consisted of water-color paintings 
selected from the collection in the office of the Pomologist. 

They covered a wide range of species and varieties and were intended to show 
the usefulness of this method of preserving the characteristics peculiar to different 
fruits, so that they may be available for examination and reproduction long after the 
originals have perished. 

To illustrate the methods followed by the division in recording and describing 
the fruits received for identification, a sample page from the journal of specimens 
received was shown, with samples of the descriptive blanks and index cards relat- 
ing to the specimens noted on the same. 


EXHIBIT OF THE DIVISION oF FORESTRY. 


The exhibit of this division was displayed under the following six principal 
heads or classes: (1) Forest botany; (2) forest technology; (3) timber physics; (4) 
forest culture; (5) forest conservancy; (6) forest literature. 


(1) Forest betany. 


Of the 425 or more arborescent species indigenous to the United States—which 
may be reduced to 330 by exclusion of the tropical and subtropical accessions found 
only on small areas on the Florida coast and along the Mexican border—250 of the 
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more important ones were displayed. This was done systematically by a forest 
botanical collection, genera or families being grouped together on separate panels, 
the centor of which contained small sections of wood (8 inches high and 2 inches 
thick) with the bark attached, partly polished, showing the appearance and char- 
acter of the wood, and bearing a label giving botanical and vernacular names, field 
of botanical distribution on a small map, and description of the tree and its uses. 

Surrounding this central part, the botanical characters of the species exhibited 
were displayed in closed glass cases (12 by 17 inches), containing dried herbarium 
specimens of foliage, flower, and fruit, arranged soas to facilitate a comparative study 
of the species. As a further aid to such a study, 328 colored plates of North Ameri- 
can forest trees were exhibited in 19 swinging frames; 53 large photographs illus- 
trated the typical habit of growth of some of the more important species, and 11 
maps showed the general distribution of forests in the United States and of some 
of the important genera. 

Lo indicate the study of physiological problems which oecupy the forester’s 
attention, a few specimens of peculiarities and teratological phenomena seen in 
forest growth were added, such as cypress knees in dissection, natural ingrafting of 
branches, cohesion of trunks, conductivity of lignified tissue sufficient to support a 
pine several years after complete girdling, ete. 

Finally, asa basis for study from commercial as well as from botanical and 
forestry points of view, & monographic display of 20 important commercial 
timbers was made, namely, 10 coniferous and 10 deciduous trees. The material 
for each was placed in monster frames made of sections of the mature trunk of the 
respective trees themselves with the bark on. The interior, divided into 4 com- 
partmenis, the glass cover, separated by mullions cut from small saplings, displayed 
in successive order a folio map showing the geographical range of the species; a 
label giving the vernacular and botanical nomenclature with full synonymy and 
economic description of the tree and its wood; photomicrographic illustraticns of 
its wood structure; a panel of botanical specimens, including a branch with fruit 
or flowers, seed and seedlings; a panel of wood sections, transverse, radial, and 
tangential, being large veneer sections backed with zinc; cross sections of one 
large and several smaller trunks and various samples of commercial rough lumber; 
the whole forming a complete life history of each tree. 


Forest technology. 


Under this head lack of space prevented more than mere indications of some minor 
uses; most prominent and attractive among which was the exhibit of ornamental 
woods in the shape of a pagoda, in which a number of foreign and native kinds were 
artistically combined in veneer, paneling, and inlaid work. The pagoda rested on 
12 veneered columns, each carried by a pedestal of 4 smaller columns. The center 
piece of the plafond and 4 lanterns, made of veneer sections laid out in French- 
window fashion and illuminated by electric lights, served to bring out color and 
texture of the various woods. 

Pressed wood, 2 substitute for the more costly ornamental carving, was exhibited 
in models of various kinds in a frame (this exhibit and the pagoda being kindly 
loaned by the Spurr Veneer Company, of Boston). Samples of carriage and wagon 
builders’ rough and finished material, including turned and bent woods; samples of 
shaved wood plates; nested boxes and measures; rough and manufactured spocl 
stock; truss blocks and wood parts of trusses, tanners’, carriers’, and shoemakers’ 
tool handles and implements, as well as handles of other kinds, were grouped artis- 
tically, to call attention to the variety of uses and adaptation of various kinds of 
woods, all of the materials having kindly been furnished by the manufacturers. 

Weod type, showing the adaptability of various hard-grained woods, such as 
beech, maple, dogweods, cherry, ctc. 
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The use of wood pulp was shown in samples of heavy paper and in its application 
to the manufacture of indurated fiber ware in progression from the raw material 
(spruce wood) to the finished article (buckets, ete.). 

Theo use of wood for upholstering and packing material was shown by samples of 
commercial excelsior. 

Two of the more important by-products of the longleaf pine were specially illus- 
trated. The Acme Manufacturing Company, of Wilmington, N. C., supplied samples 
of pine wool from the leaves of longleaf pine showing the gradual change from the 
leaf to the clean fiber, and woven articles, bagging, matting, carpets, and rugs, 
superior in wearing quality and not affected by moisture or vermin. The extensive 
turpentine industry, furnishing the largest amount of by-products coming frem the 
forest (somo $8,000,000 to $10,900,000 annually), was completely illustrated by 25 
trunks, bled for from one to five years, taken from an Alabama turpentine orchard, 
with tools and appliances used in the ordinary wasteful method of boxing, and, for 
comparison, the better methods used in France were elucidated by illustrations and 
deseriptions. Living seedlings, saplings, and larger trees of the species, together 
with photographs of the orehard, the distillery, ete., the original packages of resin 
and turpentine, and a stand displaying some 40 samples of varions grades of crude 
and refined products, rosins, turpentine, pitch, tar, varnishes, heavy oils, ete., com- 
pleted the picture of one of our most interesting forest industries. 


(8) Timber. physics. 


Under the caption of United States Government timber tests,as extensive a dis- 
play of methods adopted by the Division of Forestry in developing this branch of 
forestry as the limited space permitted was made. Six large drawings showed the 
ground plan of the timber-testing laboratory and the various testing machines at 
the Washington University, St. Louis, Mo., where the mechanical tests are carried 
on. Series of test pieces—120 samples—which had been subjected to various strains 
(cross-breaking, crushing endwise and across grain, tension, and shearing), inclad- 
ing pines and oaks, were displayed with records attached, ranging from columus 
and beams 16 to 18 feet in length to the small shearing compression pieces of a few 
inches in length. 

The method of collecting and labeling test material was explained by cards and 
record sheets, as well as the method of physical examinations of the test material, 
which are designed to discover the structural reason or verification cf deficiencies or 
excellencies in quality. Various instruments, including a xylometer used in deter- 
mining specific gravity of woods, constructed by Mr. F. Roth, one of the division 
force, andexcelling in simplicity, rapidity, and accuracy of working, were exhibited; 
also, some of the results of the work. The most interesting of these was a compara- 
tive study of the wood of longleaf pine, bled and unbled, whieh had led te the 
impertant discovery that bled timber is in no way deteriorated by the process. The 
original material that had served for the determinations and record of chemical and 
physical analysis was shown. 

A papier maché model, greatly magnified, of the structure of pine wood, together 
with comparative drawings of the structures of various species of the game, served 
to indicate the work in the direction of struetural analysis of the material. 


é (4) Forest culture. 


A correctly named collection of seeds, by which to verify and control ‘those pur- 
chased for distribution, was displayed on an octagonal column 15 feet high, topped 
off with an artistic cone of pine cones, the seeds of 190 species of economically impor- 
tant forest trees being placed under glass covers, while the terraced base arranged for 
living plants displayed 150 coniferous trees ranging from the germinating seedling 
to the 5-year-old planitlet. 
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Toindicate forest calture in the field, the model of a tree-planting machine in 
working order, capable of plowing furrows and completely planting 20,000 2-year- 
eld seedlings in a day, most useful for the reforestation of plains and prairies, was 
shown. 

The forestry school of Zurich, Switzerland, had kindly furnished material to 
illustrate the methods employed in ascertaining the effect of varying degrees of thin- 
ning upon the remaining growth, and other questions of forest management. Lack 
of space permitted the installation of only a part of this interesting exhibit, show- 
ing the careful and systematic plans and bookkeeping. Some photographs from the 
Sihlwald, near Zurich, showed the result of careful forest management, while pub- 
lications from the forestry school and forest departments testified to the activity in 
forestry matters displayed by our sister Republic. 


(5) Forest conservancy. 


To furnish a proper conception of the long time it takes to produce timber of 
dimensions such as we are now cutting, a section of white oak 6 feetin diameter was 
exhibited, which showed by the record of its annual rings that it was a seedling 
when Columbus discovered America. <A semicircular chart placed on the face of 
the section was laid off in decadal lines corresponding in contour and position to 
the rings of growth produced during each period, and coincident with these lines 
were noted important civil, political, and ether historical events as they had 
occurred during the life of the tree, thus graphically bringing before the beholder 
the long period of life required for useful forest growth. For the sake of compari- 
son the reverse side of this section displayed cross-sections of smaller trees, illus- 
trating the comparative diameter accretion in various species grown under various 
conditions of soil and climate. 

A display of metal railway ties and wood-saving devices in railway construction 
embodied some of the information laid down in Bulletin No. 4of the division. Besides 
some 25 different types of metal ties, full sized or in models, used on some 30,000 
miles of railroad in various parts of the world or as yet awaiting trial, there were 
shown wooden ties impregnated by various preservatives, and, for comparison, such 
as had not been impregnated and used for stated times; also spikes, belts, and 
screws of various construction, made to obviate injury to the wood fiber in fastening 
the rails, tie plates to serve the same purpose, superior splice bars, and braces to 
obviate the shock at the joints. 

A series of drawings, by Mr. BK. E. Russell Tratman, gave details as to the most 
important metal ties. ; 

The effect of forest destruction upon soil conditions and wateriow, and the expen- 
sive and laborious works necessary to repair the damage when the forest cover has 
been removed, a lesson to our people on forest conservancy, was shown in a series of 
photogravures from the Swiss mountain districts, accompanied by descriptive text. 

The attempt at a more conservative forest policy by the United States Govera- 
mont with reference to the public timber domain found expression in a large wall 
map, showing the location of the newly made forest reservations (sixteen in num- 
ber), comprising some 18,000,000 acres; the map in addition showed the relative 
density of forest growth in the various States. 

A large artistie water-color emblem of the American Forestry Association, founded 
in 1882 for the purpose of advocating a rational forest policy, and a collection of arbor- 
day proclamations, issued by various governors of States, with programmes of arber- 
day festivities and other arbor-day literature, iUlustrated some of the agencies by 
which the attention of our people has been directed to the subject of forestry. 


(6) Forestry literature. 


A forestry library aggrogating in reund numbers 109 volumes, umong which the 
publications of the Division of Forestry form no inconsiderable part, formed an 
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natructive exhibit of the progress made in this direction in the last fifteen years. 
z catalogue of the library of the division, comprising all the best works in the 
English, French, and German languages, together with an index to the journalistic 
literature having a bearing on the subject, made in the Division of Forestry, was also 
displayed, furnishing the forestry student ready means of becoming acquainted 
with the subject and its literature. 


Tie COOPERATIVE EXHIBIT OF THE OFrrFice OF EXPERIMENT STATIONS AND OF 
AGRICULTURAL COLLEGES AND EXPERIMENT STATIONS. 


The codperative exhibit of agricultural colleges and experiment stations was 
designed to be a popular representation of methods and results of agricultural edu- 
cation and investigation in the United States. It was prepared, installed, cared for, 
and explained under direction of this Department, acting in codperation with com- 
mittees of the Association of American Agricultural Colleges and Experiment Sta- 
tions. Congress, by specific act, required the Board of Management to include in its, 
exhibits an exhibit of the agricultural colleges, and set apart $8,000 of our funds for 
that purpose. By the courtesy of the Board of Management of the Exposition the 
exhibit was installed in the southwest corner of ive Agricultural building, and 
occupied about 8,500 square feet of floor space. It was divided into three main 
divisions, (1) the exhibit of the Office of Experiment Stations and college and 
station laboratories, prepared under direction of the Office of Experiment Stations; 
(2) the collective exhibit of different branches of experiment station work, pre- 
pared under direction of a committee of the Association cf Colleges and Stations-— 
Dr. H. P. Armsby was chairman; (8) the collective exhibit of different departments 
of agricultural colleges, prepared under direction of the executive committee of the 
Association—Maj. H. E. Alvord was chairman. 

The collective exhibits of the colleges and stations were divided into a number of 
alcoves, cach illustrating a special line of work, and the exhibit in each alcove was 
eatleried by a college or station officer selected by the committees. While the indi- 
vidual exhibits were intended to represent different features of college and station 
work rather than different institutions as a whole, credit was given as far as practi- 

cable to the institutions or individuals furnishing these exhibits. 

The exhibit was not intended to show the work of different institutions or to illus- 
trate the things which would be of especial interest to the professional educator or 
scientific investigator, but to show to the average visitor at the Exposition the ordi- 
nary methods and some of the more striking results of college and station work. 
The institutions for agricultural education, and especially those for experimental 
research, having been sorecently established in most of the States that the great major- 
ity of our people have not had an opportunity to personally inspect their operations, 
it seemed advisable that the collective exhibit of these institutions at Chicago 
should be made a means for popular instruction in this line. 

That portion of the codperative exhibit prepared under direction of the Office of 
Experiment Stations consisted of (1) an exhibit of the work of the office and (2) 
college and station laboratories in operation. 


Hehibit of the work of the Office of Experiment Stations. 


Jn this exhibit an attempt was made to show the methods of preparation of the 
principal publications of the office—the Experiment Station Record and the Card 
index of Station Literature. For this purpose the exhibit included the station pub- 
lications abstracted in a single number of the Record, the copy as prepared for the 
printer, proof sheets in galleys and pages, and finally the completed pamphlet. In 
asimilar way the different stages of editing, printing, packing, and mailing the card 
index were shown. Appropriate labels explained the more important steps in the 
different precesses, The title-pages of the different publications issued by the office 
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were displayed in frames. The mailing list and the completed card index were 
shown in small cabinet cases. The library work of the office was illustrated by 
bound volumes of the publications of the experiment stations and this Department, 
aud of the Rothamsted Experimental Station in England, and by other publications 
giving results of investigations in agricultural science. Maps were used to show 
the location of the agricultural colleges and experiment stations. Photographs of 
the past and present directors of the experiment stations were arranged on the wall 
space, and the buildings, laboratories, class rooms, etc., of the different institutions 
were illustrated by photographs in wing frames. There was also a bust of Hon. 
Justin §. Morrill, of Vermont, author of the two acts of Congress granting financial 
aid to the colleges of agriculture and mechanic arts, and a life-size portrait of Hon. 
William H. Hatch, of Missouri, author of the act of Congress establishing agricul- 
‘tural experiment stations in all the States and Territories. 


Laboratories in operation. 


This part of the exhibit consisted of four working laboratories, (1) a college chen- 
ical laboratory, (2) station chemical laboratory, (3) botanical laboratory, and (4) 
zoological laboratory. The purpose was to show in these laboratories such opera- 
tions as are commonly carried on in experiment station work or for the instruction 
of college students. Comparatively simple processes which could be readily explained 
to the visitor were selected, and these were repeated from day to day. The labora- 
tories were in charge of experts detailed from different colleges and experiment sta- 
tions. 

The college chemical laboratory.—This laboratory was equipped with demonstrator’s 
desk, with gas, water, filter pumps, waste, and flue, student desk, and such appara- 
tus and chemicals as are ordinarily used in the college laboratory. Particular pieces 
of apparatus were a water bath, drying oven, balances, large sulphuretted-hydrogen 
apparatus, spectroscope, and a combustion furnace used in making determinations 
of carbon, hydrogen, and nitrogen. A striking feature of this exhibit was a large 
glass still for the distillation of water. 

The station chemical laboratory.—This was fitted up with such appliances as are 
used at experiment stations in making chemical analyses. Onesof the special feat- 
ures of this exhibit was the Babcock machine for determining the fat in milk. The 
gravimetric method of determining fats was also illustrated. The Kjeldahl method 
for determining nitrogen was demonstrated and analyses were made from time to 
time. Among the special picces of apparatus were an improved balance, specific 
gravity balance, an oil bath used for heating substances to a higher temperature 
than could be secured in a water bath, drying oven for expelling the water from 
substances, various forms of fat extractors, apparatus for milk analysis, apparatus 
for the analysis of water for sanitary purposes, apparatus for artificial digestion, 
apparatus for sugar analysis (including spectroscope), a mercury pump for creating 
a vacuum, set of hydrometers, burettes, and a platinum distilling apparatus. 

The botanical laboratory.—This laboratory contained materials and appliances illus- 
trating different lines of experimental work in botany. For systematic botany there 
were tools and boxes for collecting plants, microscopes and other appliances used 
in the identification of ‘species, and a. select herbarium showing the way in which 
specimens of plants are preserved and mounted. Photography as applied to botani- 
cal work was illustrated by means of a dark room, cameras, and other photographic 
apparatus, one special piece being a camera stand devised by Prof, Lamson-Scribner, 
of the Tennessee station. ‘To illustrate histological methods and work, a number of 
compound microscopes and their accessories, microtomes, reagents, mounting mate- 
rials, etc., were provided. Physiological botany was illustrated by a case of fine 
pieces of apparatus from the laboratory of Prof. J. C. Arthur, of Purdue University. 
Among the pieces of apparatus shown in this case were auxanometers, potetometers, 
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respiration apparatus, assimilation eudiometers, root-pressure apparatus, root cage, 
thermometers for taking temperature of fleshy organs, clinostais, and a centrifugal 
apparatus for revolving germinating seeds. The processes involved in ‘seed testing 
were illustrated with different kinds of germinating apparatus, in which from time 
to time seeds of various kinds were germinated. Experimental sand and water cul- 
tures were shown. ‘There was also a model of the experimental plant house at the 
Massachusetts State Station. 

Zoblogical laboratory.—This included special exhibits in three lines—entomology, 
bacteria in the dairy, and oyster culture. 

The entomological exhibit included a complete outfit for a station laboratory 
devoted to the study of insects. Besides this apparatus, some of the results of sta- 
tion work in entomology were exhivited. The purpose was to show (1) the means 
used for collecting and preserving insects—nets for collecting, bottles for killing, 
pins for mounting, blocks for spreading, and boxes for displaying or preserving 
insects; (2) means for studying insects-—dissecting tools, lenses, microscopes, 
reagents, staining fluids, and preservatives; (3) methods of breeding insects in 
boxes, bottles, or cages, with illustrations of the way in which records of observa- 
tions are kept; (4) the use of photography in illustrating insect injuries and pecu- 
liarities of structure; (5) the arrangement of cases for museum purposes so as to 
show the insects in their different stages, the injuries which they cause, and the 
means for their repression. This exhibit was coliected by Pref. J. B. Smith, of the 
New Jersey Station. c 

In the bacteriological exhibit an effort was made to show the methods of bacteri- 
ological work, and how milk, butter, and cheese are affected by the presence or 
absence of different kinds of bacteria. The laboratory was equipped with the 
ordinary apparatus for investigations on nonpathogenic germs, including a dust- 
proof culture room, culture ovens, vats fer cream-ripening, sterilizing apparatus of 
various kinds, microscopes, ete. During the Fair experiments were conducted in 
making culture fluids, separating and purifying species, preparing pure cultures, 
etc. Cultures of the different species of bacteria found in milk and its products 
were exhibited. With the aid of a small churn butter was made from time to time 
into which were introduced yarious kinds of bacteria, some of which had a fayor- 
able effect on the flavor of the butter, while others rendered it unpalatable. -This 
exhibit was prepared by Prof. H. W. Conn, of Wesleyan University, as a part of his 
work for the Connecticut Storrs Station. 

The oyster-culture exhibit, prepared by Prof. Julius Nelson, of the New Jersey 
Station, illustrated different methods for the propagation of oysters. 


Collective College and Station Hxhibiis. 


The collective experiment station exhibit included nine alcoves. Tho material 
for each alcove was collected by some station officer. The alcoves and their respec- 
tive chiefs were as follows: Animal nutrition, W. H. Jordan, of Maine; dairying, 
H. H. Wing, of New York; feeding stuffs, W. A. Heury, of Wisconsin; soils, B. W. 
Hilgard, of California; fertilizers, M. A. Scovell, of Kentucky; crops, C.'S. Plumb, 
of Indiana; horticulture, E. A. Popenoe, of Kansas; botany, 8. M. Tracy, of Missis- 
sippi; and entomology, H. Osborn, of Iowa. 

The alcove for animal nutrition contained graphic illustrations of the composi- 
tion of rations, the effect of food on the preduction of fat and lean meat, the digestive 
tracts of a number of domestic animals, and an oyster exhibit. 

The dairy alcove contained apparatus for the various rapid methods for the esti- 
mation of fat in milk, devised by station workers, and a series of bottles graphically 
illustrating the composition of milk, the efficiency of methods of creaming and the 
effect of food on milk production. os i 


A large number of the more common commercial feeding stufis, a collection of 
grasses and forage plants, graphic illustrations of the amount of food nutrients 
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and water in a given amount and number of feeding stuffs, and a round silo for 
preserving green crops, were shown in the feeding-stuffs alcove. a 

The soil aleove contained an exhibit of soils from nearly every State in the Union. 
Here also were exhibits showing the root development of corn, oats, clover, ete., 
aud the amount of water taken up by various crops during their growth, 

In the fertilizer alcove were shown collections of various kinds of fertilizing 
materials and the effects of different fertilizers on corn, cotton, wheat, ete. 

The crop alcove contained a large collection of field crops, an exhibit showing the 
effect of culture on cotton fiber, and another BHO We the effect of climate on a 
number of varieties of corn. 

In the horticultural alcove were a large exhibit showing the effect -of cross fertili- 
zation of peas, a coliection of citrus fruits, photographs showing the constraction 
of greenhouses, ete. 

The botanical alcove showed common weeds and a large number of plant diseases 
and their distribution. 

Collections of economic enteomological specimens, insecticides, spraying appa- 
ratus, ete., were shown in the entomological alcove. 

The collective college exhibit illustrated methods of teaching agriculture and 
mechanic arts at the land-grant colleges throughout the country, and contained 
illustrations of student work, This exhibit includedan alcove of domestic economy, 
provided for by Mrs. N.S. Kedzie, of Kansas, and a veterinary alcove, the material 
for which was collected by Dr. E. A. A. Grange, of Michigan. 

A detailed report -of the college and station exhibits will be made in the report of 
the Board of Management to the President. 

This codperative exhibit in its entirety was a model in its scope, completeness, and 
perfection. It was in its way a gem—multum in parvo. 


EXHIBIT OF THE DivisION OF MicROSsCcOPY. 
The exhibit of this division consisted of three sections. 
Section 1—Instruments. 


The first included instruments of precision used in microscopical investigations. 
In this group the following were the most noticeable: 

(1) A finely made instrument designed principally for testing the value of farmers’ 
binding twine. This instrument not only shows how much strain the twine will 
bear in pounds weight, but algo the amount of its stretch before breakage, in inches 
and fractions of an inch. 

(2) An instrument of a similar character, which shows the relative tensile strength 
and stretch of individual fibers in the examination of cotton, wool, hair, ramie, 
flax, etc. 

(3) An instrument of reat value used m determining the respective diameters of 
fibers. ‘With this instrument the one-fifty-thousandth of an inch may be measured 
with greater aceuracy and in less time than a merchant could measure a yard of 
cloth. In the construction of this instrument a single thread of a spider’s web 
plays an important part. 

(4) An instrument known as the “ Oleomargariscope,” which is used in differen- 

'tiating oleomargarine from butter. 

(5) Avecently improved spectroscope, a form of microscope sometimes employed 
to determine the character of blood, whether venous or arterial; also valuable in 
the differentiation of metals in a state of combustion. 

(6) Anew and improved freezing microtome, by means of which, with a freezing 
mixture of sali and water, animal or vegetable tissue may be cut into sections so 
thin as to become transparent and thus adapiced for examination under high powers 
of the microscope. 
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Section 2.—Crystallization of animal and vegetable fats. 


The second section of the exhibit consisted of a series of enlarged microphoto- 
graphs, showing the crystallizations of different vegetable and animal fats, as 
viewed under the microscope, with polarized light and selenite. These diverse 
forms of the fat when crystallized under certain conditions enable the detection of 
the fraudulent compounds offered for sale under the name of butter and also of 


lard. 
Section 3.—The economic value of mushrooms. 


The third section of the exhibit was designed to show the economic value of mush- 
rooms as an esculent. The edible and poisonous mushrooms of the United States 
were represented by means of models and, where practicable, by the natural speci- 
mens, the edible species largely predominating. A considerable portion, and by far 
the largest, of the space allotted to the division was occupied by this neglected 
branch of food products. Such field collections were made in advance as were prac- 
ticable to supply models. “he collections made in the summer and autumn of 1891 
were chiefly by the chief of the division and assistants, in Maryland and Virginia, 
within a radius of 30 miles of the District of Columbia. The agricultural experiment 
stations assisted in collecting specimens, as also some private individuals, but the 
complaint was general that the season of 1892 was unfavorable to mushrooms and 
hence for collecting. Notwithstanding this and other difficulties, types of most of 
>the prominent genera and species of the edible and poisonous mushrooms were 
secured and molded directly from the fresh specimens. As each mold was made 

notes were taken of color, manner ef growth of each, as whether cespitose or soli- 
tary, and other data necessary for identification; sketches in water-colors were also 
made when convenient. The models were made of a new, light, flexible material, 
which admirably serves the purpose, preserving the external physical characteristics 
of the specimen; thus formed and colored to nature, the models serve as good stand- 
ards for comparison. 

This section of the exhibit represented a forestscene. The various forms of edible 
mushrooms commonly found on forest trees, together with many varieties of the cori- 
aceous or woody and parasitic kinds, were shown as if growing on tree stumps, faith- 
ful imitations of those of the forest. In the foreground appeared mushrooms as if 
growing in their native earth or embedded in moss. These included not only the 
edible and poisonous kinds, but also others which, although possessing no special 
value as food products, cannot be classed as deleterious. The exhibit of the coria- 
ceous fungi consisted of the plants themselves, as collected in the forest. In selecting 
specimens for the exhibit it was made a point to choose not only those most useful 
for food, but also the most pernicious kinds, particularly those liable to be con- 
founded with the edible varieties by an unpracticed eye. The common meadow 
and the larger horse mushroom were well represented. All stages of growth were 
illustrated in the groups, each group showing the various forms and colors of a spe- 
cies from youth to maturity—from the embryo to old age. The microscope is indispen- 
sable in all researches pertaining to fungology and in investigations of the edible 
and poisonous Mushrooms. The very minute microscopic bodies called spores, to the 
dissemination of which these plants owe their reproduction, and according to the 
colors and forms of which the numerous subdivisions of this branch of botany are 
classified and named and become familiar under their common synonyms, can only 
be seen with the aid of the microscope with powers varying, as the case may be, from 
300 to 500 diameters. 

The exhibit included altogether about 1,000 models. 


EXHIBIT OF THE OFFICE OF FrBER INVESTIGATIONS. 


In the exhibit of the Office of Fiber Investigations were shown 530 specimens of 
fibers and their partial manufactures, scientifically arranged. The object sought was 
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to present in one collection, in the different stages of preparation, all the fibrous 
plants growing, or that may be cultivated in the United States, as well as the fibers 
imported into this country for actual manufacture. These were shown inseries from 
the straw, stalk, leaf, or other crude form, through the most common stages of prep- 
aration, to some simple form of manufacture. Thisscheme was carried out very 
completely. 

The individual specimens were exhibited in their full length, in quantity, in boxes 
5 feet long (or divisions of this length) 6 to 18 inches wide, of varying depths, the 
fibers relieved by pale blue background, and each specimen marked with a printed 
label giving all necessary data concerning it. The boxes were finally grouped in 
upright cases, 10 to 15 feet long, and 8 feet high, under plate glass, admitting of the 
greatest convenience of examination short of actual handling. 

The flax collection filled three cases, Samples of straw, representing the Depart- 
ment’s flax experiments of 1891 and 1892, were shown from nearly every flax-growing 
State in the Union, and these specimens were followed by samples of the fiber of Amer- 
ican growth and preparation. American linen manufacture was represented by 
some beautiful examples especially manufactured for the Department by the Stevens 
Linen Mills, of Webster, Mass., and the Sioux Falls Mills, South Dakota. A panel 
5 feet square illustrated the ‘‘ homespun” linen manufacture of our grandfathers’ 
days. Then followed the imported flaxes, which are used in American manufacture, 
and afew leading manufactures. Thisidea of the scheme of exhibition was followed 
in illustrating each industry. Other fibers and their partial manufactures exhibited 
were as follows: 

Hemp shown from the stalk to cordage, from W. J. Loughridge; jute stalks and 
fiber produced in Louisiana and Texas; imported fiber and manufactures from the 
Ludlow Manufacturing Company ; the ramie series illustrated the growth of this tex- 
tile in the Gulf States and California, from stalks to filasse, the latter prepared by 
W. T. Forbes. With the China grass of commerce was shown a beautiful series of 
American ramie manufactures, the donation of Jones & Warr. <A French series 
was also exhibited. The series of bast fibers was completed with a case devoted 
to such experimental species as are indigenous to this country—okra, cotton stalk, 
Abutilon, Asclepias, Sesbania, etc. 

. The second division embraced the leaf fibers as follows: Sisal hemp from the 
Department’s experiments in Florida, with a leaf model; false Sisal hemp from 
Florida; Bahamian and Yucatan imported fiber; cordage manufactured by Travers 
Brothers; pineapple fiber, bowstring hemp, Yucca fiber, California and imported 
New Zealand flax, with leaves; manila hemp and cordage, Travers Brothers; ixtle 
plant, fiber, and brushes, manufactured and donated by Wm. Wilkins & Co.; 
native banana fiber; two collections, in series, illustrating the saw, and cabbage 
palmetto industries, with brushes, upholstery, and plastering fibers, from the Pal- 
metto Fiber Company and the Loomis Manufacturing Company; the cocoanut-fiber 
industry in series, with section of a nut showing source of the fiber; husks from 
Florida, and imported cocoanut fiber and manufactures from Darrah and Smail; 
pine-needle bagging and upholstery fiber, with matting and bagging, from Acme 
Manufacturing Company; Spanish moss, raw and prepared, from The Great Southern 
Fiber Company; canebrake and fiber extracted from the cane, Phillips Fiber Com- 
pany, etc. 

A series of bromide enlargements, size 22 by 27 inches, from photographs of fiber 
plants, machinery etc., formed a frieze about the entire exhibit, the blank walls 
being decorated with two colors of American linen in panels. Photographs were 
also distributed through the fiber cases as far as possible showing manner of growth 
of the plants. 

EXHIBIT OF THE DIVISION OF ILLUSTRATIONS. 


The object of the exhibit of the Division of Illustrations was to show not only 
the work of the division in illustrating the scientific publications of the Depart- 
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ment, but also to exhibit the different methods of reproducing these illustrations as 
they appear in the publications. The exhibit embraced the following: 

(1) Original drawings of various biological objects, mado either in pen and ink, 
lead pencil, crayon, ink-wash, or water-color painting. In the enlarged and framed 
pictures the same objects were exhibited, also fruits and flowers, to show the style 
and especial care of treating this class of illustrations for reproduction. 

(2) Wood-engravers’ proofs which represented engravings of entomclogical and 
botanical subjects. ; 

(3) The different methods of reproduction used by the Department in its publica- 
tions, which were as follows: (a) Wood-engraving, showing the precess from the 
rough boxwood, the manner of preparing it for the engraver’s use, the different ways 
of putting the subject on the wooed, the engrayer’s tools, engraved plate proofs and 
electrotype; the complete process from beginning to end. (b) Photo-engraving and 
half-tone process—the original drawing, negative plate, etched plate, and final 
proof. (c) Chromolithography, showing original painting, process of putting the 
drawing on the stone, and the 10 stone proofs, exhibiting ‘the gradual development 
of printing in colors. 

EXHIBITS OF OTHER DIVISIONS. 


Silt exhibits —Although the work of the Silk Division of the Department was 
closed by Congress about the same time active operations were commenced in con- 
nection with the Department exhibit, still a showing of that branch was made. It 
consisted of a tastefully arranged case on the main aisle, showing the different races 
‘of cocoons, both foreign and domestic, reeled and raw silks, manufactured products, 
and in three large frames were displayed enlarged models of the silkworm. 

Statistics.—Of necessity the exhibit made by the Division of Statistics took the 
form of colored maps and charts, 10 in number, showing, respectively, (1) the 
export of hog products; (2) average wages of farm labor; (3) wheat values and 
yield per acre; (4) varying effect of product on price of corn; (5) map showing 
acquisition of territory in the United States; (6) progress of cereal production in 
the United States, from 1849 to 1891; (7) cereal products of the world from official 
and other records; (8) acreage in’corn per thousand acres of superficial area; (9) 
acreage in wheat per thousand acres superficial area; (10) corn (maize) values and 
yields per acre in average of ten years. 

Records and Hditing:—The exhibit of the Division of Records and Editing consisted 
of a complete set, so far as obtainable, of all the reports, bulletins, and other publi- 
cations of the Department from its origin up to thattime. These were shown for 
the most part in connection with the different divisions issuing the same. A large 
number of the Department publications were distributed freely and were evidently 
appreciated. 
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REPORT OF THE CHIEF OF THE WEATHER BUREAU 


Sir: I have the honor to transmit herewith a report on the work of 
the Weather Bureau during the year 1893. 
Very respectfully, 
MARK W. HARRINGTON, 
Chief. 
Hon. J. STERLING MORTON, 
Secretary. 


WORE OF THE YEAR. 


During the current year the work of the Bureau has been carried on 
successfully and the expenditures kept well within the appropriations. 
The reduction in total cost of maintenance is about 10 per cent, and 
the estimates for the present fiscal year have been correspondingly 
reduced, with the confident expectation that, while more economically 
administered, the service will lose nothing of its value to the public nor 
have its efficiency impaired. 


REORGANIZATION OF BUREAU FORCE—RESULTS. 


A general reorganization of the Bureau, however, has been effected, 
with “the satisfactory result of eliminating discordant elements, sys. 
tematizing the work, and establishing harmonious and concerted efforts 
to increase the value of the service to the public. This readjustment 
added largely to the labors and responsibilities of certain divisions - 
without corresponding increase of working force. In order to afford 
ali proper guaranty of success and honesty in the disbursement of 
funds and care of property, important changes were made in the pur- 
chasing and disbursing divisions, the general effect of whichis to have 
all matters relating to property and funds receive the indorsement of 
two independent officers. 

In January, 1893, the entire force of local forecast officials and 
observers was brought within the classified service by Presidential 
order, and since that date all appointments to such force have been 
made through the Civil Service Commission. While 19 persons 
have been separated from the classified station force during the period 
covered by this report, but three requests have been made for certifi- 
cations during the same period. ‘This, of course, has somewhat embar- 
rassed the service in its general station work; yet in furtherance of 
the policy of the Bureau to reduce the station force to the smallest 
possible number consistent with efficiency, every effort has been made, 
by a judicious placing of the present force, to maintain the high standard 


of station work. : 
9 
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The purely executive work of the Bureau, heretofore occupying the 
attention of a separate and distinct division of the office, has been 
added to the duties of the chief clerk; other work not considered execu- 
tive has been subdivided and variously assigned to the proper branches 
of the office. This change has not only resulted in the discontinuance 
of the “ executive division,” but has also permitted a more satisfac- 
tory conduct of the business of the office. 


DIVISIONAL DUTIES APT THE CENTRAL OFFICH. 


The work of the central office is at present subdivided as follows: 

Chief Clerk’s Office—Under the immediate supervision of the chief 
clerk. Herein are performed the usual duties of the chief clerk as 
prescribed by the statutes, and all work pertaining to the general 
management of stations, general correspondence, the supervision of 
printing and publications, and the direction of the captain of the 
watch and the force on duty under hin. 

Forecast Division.—Under the immediate supervision of the assistant 
chief of Bureau. Twicea day the reports received in cipher are charted 
on the daily weather map. This division has charge of all forecasting, 
exercising general supervision over the work of all local forecasters. 
Subdivisions of this division are river and floods section, the telegraph 
room, storm signal stations, and lake marine service. 

Records Division.—Under the charge of a clerk of class4. Hxamines 
and checks all metecrciogical forms, computes normals for use in the 
forecast division, and prepares the data used in the Monthly Weather 
Review. 

Accounts Division.—Iin charge of a clerk of class 3, acting as assistant 
disbursing officer. Has in charge the disbursement of all funds appro- 
priated for the Bureau. 

Supply Division.—Is charged with the purchase of all supplies neces- 
sary for the work of the Bureau, the supervision of contracts and the 
issue and transportation of supplies, and the checking of property returns 
showing the accountability of observers for public property. 

State Weather Service Division.—Has sele charge of all matters” per- 
taining to the selection and equipment of voluntary stations and the 
distribution of temperature and weather signals. 

Publications Division.—Is, as its name implies, concerned with the 
publication, issue, and distribution of all weather maps, special cireu- 
lars, reviews, bulletins, and miscellaneous printed matter. 

Instrument Section.—Attends to the standardizing and maintenance 
of the instrumental equipment of stations. ; 

The Library.—Consists of nearly 15,000 books and nearly 5,000 pam- 
phiets. The bibliography of metecrclogy comprises more than 65,000 
titles. 

The Monthly Weather Review.—Contains tabulated statements of 
meteorological conditions for the peried of one month, and also serves 
as améans of acknowledgment of the reports of some 2,509 voluntary 
observers in the United States, a copy of the Review being furnished 
each observer. 

In ail, 183 persons, when the rolls are fall, are employed in the 
Bureau at Washington. Three of this number (the inspectors) are, 
however, employed the greater portion of their time away from Wasb- 
ington. To perform the scientific and clerical duties, 107 persons are 
necessary; 92 of these are in the classified service. 
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FORECAST OFFICIALS AND GBSERVERS. 


At the present date the regular (classified) observing force of the 
Bureau consists of 30 local forecast officials, at $1,500 each per annum, 
and 269 observers, at salaries ranging from $600 to $1,400 per annum. 
In addition to this force there are employed 4 persons (telegraph oper- 
ators, etc.) who are not regular observers, but whose duties involve one 
or more observations daily. 

The number of local forecast officials is limited by law, and the pres- 
ent number is far below that needed. The value of these officials to 
the local interests of the communities in which they are serving is well 
known and highly appreciated, as shown by the increasing demand for 
such services. 

In addition to the force of local forecast officials and observers a num- 
ber of stations are employing messengers and special (temporary) assist- 
ance. In many cases these employees, whose monthly compensation 
averages about $25, are hired for a portion of the year only—that is, for 
the busier season of the year. It is intended to gradually lessen the 
number of persons thus employed; and to this end the services of 28 
have been discontinued during the present year, while a further re- 
duction is contemplated. 

it is gratifying to state that within the past year there has been a 
very thorough readjustment and equalization of salaries of the general 
observing force. The transfer of these men from the Department of 
War to the Department of Agriculture brought with it a conrplicated 
and unclassified pay account, incident to the military rank, station, 
and other conditions governing this force while it was serving as an 
enlisted corps. The introduction of a classification more in harmony 
with that of a civil branch of the public service, with a limited appro- 
priation, was a difficult task to accomplish; but the classification, as 
finally agreed upon and now in operation, 18, in the main, quite satis- 
factory and involves but9 grades of pay, as against 42 under the old 
System. 

Experience has demonstrated that military management and disci- 
pline are not essential to an efficient weather service, and it is grati- 
fying to report that the present civilian management has found no 
difficulty in maintaining the necessary stations at the most isolated 
points. The employees of the Weather Bureau, with very few excep- 
tions, have performed their duties with abscelute promptness and 
fidelity, and to the faithful and intelligent execution of the arduous 
labers of the observing force must, in the largest measure, be ascribed 
the high standard of efficiency which has been attained by the national 
weather service. 

OBSERVING STATIONS. 


There are at present in operation 156 regular (paid) stations of the 
Bureau. During the current year 3 new stations were established ata 
moderate cost, while 14 were discontinued as useless for the purposes 
of the Bureau, thus effecting a material reduction in the general expen- 
ses of the service. 

Of the 156 stations now in operation, 60 are located in rooms fur- 
nished free of cost te the Bureau for occupancy (47 in Government 
buildings and 13 in buildings owned by corporations or individuals), 
while 96 are located in quarters for which rent is paid from the funds 
of the Bureau. 

The importance of the regular inspection of the observing stations of 
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the service can not be overestimated. These inspections involve a 
close scrutiny and report upon the general work of the stations of the 
Bureau; an examination into the exposure of the meteorological instru- 
ments; the preparation and dissemination of forecasts, maps, bulletins, 
etc.; the care and safety of public property; the conduct and value of 
services reiidered by the personnel of the observing force, ete. 

Seventy stations have been inspected during the present calendar 

ear. 
‘ The meteorological work pertaining to the Pacific coast has continued 
to receive the attention due to this important section. LEvery effort 
has been made to inerease the usefulness of the service there. It is 
hoped at some date in the future to have an official of high rank sta- 
tioned in San Francisco in addition to the local forecast official. 

This service continues to send daily cablegrams to the French mete- 
orological bureau at Paris, containing marine data obtained from the 
logs of incoming vessels, the position of areas of highest and lowest 
pressure in the United States, and data from two selected stations in 
the Canadian maritime provinces. ; 


BUREAU EXHIBIT AT WORLD’S FAIR. 


The official in charge of the instrument room was assigned as special 
agent in charge of the Weather Bureau exhibit at the World’s Colum- 
bian Exposition. The exhibit aimed to set forth all the characteristic 
features, of the work of the Bureau. The general climatic conditions of 
the United States were shown in a series of 42 finely executed normal 
charts, compiled from the long series of observations in possession of 
the Bureau. 

The complete work of receiving telegraphic weather reports and the 
preparation of daily forecasts of the weather therefrom was fully shown 
and illustrated by the actual preparation and printing, lithographically, 
of a morning weather map for distribution among the visitors. 

In addition to these features there were exhibited, in continuous and 
actual operation, each of the instruments used by the Bureau in pro- 
curing automatic records of the weather conditions; also many other 
typical instruments employed by meteorologists in general. 

During the time the exhibit was open to the public, experienced 
employees of the Bureau were always on duty to give verbal explana- 
tion to visitors respecting ail the details of weather forecasting, the 
operation of instruments, and all other points connected with the work 
of the Bureau. By this personal attention to those interested it was 
possible to impart to a very large number of people correct ideas of 
the real work being done by the Bureau, and this information excited 
the highest appreciation on the part of visitors, many of whom expressed 
themselves to that effect in the most emphatic way. 


INTERNATIONAL METHOROLOGICAL CONGRESSES. 


The Official International Congress of Meteorologists, which it was 
hoped would have been held at Washington in August, had to be 
abandoned, owing to causes which need not be given in detail here. 
As a substitute therefor a congress of meteorologists was held at Chi- 
cago August 21 to 24. Many papers of great importance were pre- 
sented from the leading meteorologists of the world, making a valuable 
contribution to the science of meteorology. The Bureau has undertaken 
to publish these memoirs, and copies will be duly distributed to authers 
and public libraries. 
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Atthe International Meteorological Congress held at Munich, August, 
1891, an international meteorological committee was appointed, with a 
representative from each of the leading meteorological services of the 
world. The Chiet of the Weather Bureau isone of the members of this 
committee. It is the prime object and purpose of this committee to 
make the work of the different meteorological services as uniform as 
practicable and to promote codperation among the various services on 
all important questions. A communication from the chairman of this 
committee, Dr. H. Wild, of St. Petersburg, recently received, proposes 
a meeting of the committee at some central point in the summer of 
1894, At this meeting will, in all probability, be discussed the gen- 
eral subject of agricultural meteorology, in accordance with the propo- 
sitions of Messrs. Wild and Harrington at the Munich conference; also 
the matter of a more complete and uniform method of observing clouds. 


SEASONAL FORECASTS. 


The subject of seasonal forecasts has not heretofore been consid- 
ered profitable for discussion, but an attempt which has been made 
within the past two or three years by the meteorological service of 
India in this direction indicates a path by which useful results can 
perhaps be reached. This matter is receiving the careful attention of 
the Bureau, and when it is believed that predictions of this sort can » 
be made of value, the attention of the scientific force will be directed 
to the subject with the hope of improving the forecasts. : 

Prof. Bigelow continues his studies of magnetism with sufficient 
prospect of success to justify the time and labor expended. 


DEATHS BY WIND AND LIGHTNING. 


Statistics showing deaths by high wind and lightning have been 
prepared as in former years. The loss of life by wind storms has been 
very great as compared with other years, the number of deaths from 
that cause during the last four years being as follows: 273 in 1890, 
108 in 1891, 190 in 1892, and 399 in 1893. The loss in March and 
April of the past year was especially great—96 and 174, respectively, or 
more than 67 per cent of the whole. 


ADVISABILITY OF EXTENDING THE FIELD OF OBSERVATION. 


In the Monthly Weather Review opportunity has been taken to 
explain how the movements of the atmosphere, with its storms, cold 
waves, frost, etc., illustrate the mechanical processes involved. This 
. review contains a running series of notes and explanations intended 
to throw such light upon atmospheric phenomena as must eventually 
improve our methods of weather prediction. The conclusion, long 
since derived from other sources, that the area covered by our daily 
map is too small to allow of sufficiently comprehensive studies, is now 
again confirmed, and every means should be taken to extend the map 
so as to cover Mexico, the West Indies, and Central America on the 
south, and to extend as far north as possible into Alaska and the 
Aleutian Islands and west to the Hawaiian Islands. 


YEARLY VOLUME OF METEOROLOGICAL DATA. 


A very important work of the year, so far as the results affect the gen- 
eral public, was the preparation of the manuscript for the yearly volume 
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of meteorological data, authorized by the concurrent resolution of Con- 
gress, dated February 19, 1893. The volume, consisting of 528 quarto 
pages, has since been printed, but has not yet been received from the 
binder. It contains the results of meteorological observations during 
1891 and 1892 from upwards of 2,000 stations, and has already proved 
of importance and value in the work of the office as well as to students 
and others seeking information as to the climatic conditions whica 
obtain in the various sections of the country. 


RECOMMENDATIONS. 


Attention is invited to the necessity of a closer codperation with the 
weather services of Mexico and the Bahamas. The need of full tele- 
graphic reports from the latter was clearly shown very recently. The 
disastrous hurricane of August 28 emphasized unfortunately but tco 
well the value of telegraphic communication with the stations in the 
West Indies. 

In connection with the storm of October 2-5, 1893, there arose in the 
public press some comment as to the inability of this Bureau to give 
warning to communities on the Gulf coast. A year ago, when in Mex- 
ico, the chief made arrangements with the director of the Central Met- 
eorological Observatory to have an international exchange of telegrams 
on terms similar to those in operation between the United States and 
Canada; the Mexican service to deliver without expense ‘to eur agent 
at the nearest point certain data and receive a returngin kind. Nego- 
tiations have, therefore, been resumed looking to a full and free inter- 
change of meteorological information. 

The suggestion is also made that a more efficient and satisfactory 
distribution of railway forecasts could be made if the postal clerks on 
mail trains were intrusted with the display of signals and made respon- 
sible therefor. This would require very little time on the part of the 
clerks, and the expense to the Bureau would be reduced to a minimum. 

Uniformity in publication and distribution of the reports of the State 
weather services is also a matter to which attention is respectfully 
invited. Itis much to be desired that the various bulletins be uni- 
form in appearance, and that each State should appropriate a sufficient 
amount to cover the cost of publication. The observer should not be 
compelled, as now, in some cases, to printas aprivate enterprise. Itis 
possible that some plan of codperation between this Bureau and the 
States in the matter of printing the reports might be adopted to secure 
general and uniform publication. 

Attention is invited to the existing civil service regulation which 
permits the transfer of clerks from one Department of the Government 
to another. When such a transfer is made solely with reference to the 
\ werk to be performed, it may be advantageous to the public interests; 
mut such is net usually the case, and it is generally a disadvantage. 
By the operation ef this rule it is possible for an employee of any 
Department to secure transfer to another branch of the departmental 
service, provided he may secure the consent of the head of the Depart- 
ment to which such transfer is to be made. Almost invariably, it is 
believed, such consent is obtained whenever sought, and frequently 
through the personal efforts of the influential friends of the employee. 
The result is that an employee whose services for years have been 
devoted to a particular class of work in a certain Department or Bureau 
(and whose value to that Department or Bureau is relatively great) 
secures a “transfer,” leaving a branch wherein he is experienced and 
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valuable to assume untried duties in a Department or Bureau whose 
appropriations permit it to offer him advantages in a pecuniary sense. 
If the employee is worth more money he ought to be able to secure it, if 
any where, in the Bureau where he can render the most valuable service; 
and where his superiors can not so reward him, it is due to the inelastie 
system which now prevails, and which is so discouraging to legitimate 
ambition and individual effort. 

In view of the present faulty and unsatisfactory system of filing the 
correspondence of the office, plans for an improvement therein have 
received due consideration, and in another paper. suggestions have 
been made for simplifying this work. At present there are five or six 
different files of letters, and it is proposed to reduce this number to at 
most two files. ; 

The present locations of inspectors (Nashville, Boston, and Detroit) 
not cnly render the movements of these officials expensive, but necessi- 
tate delays in inspection of stations at distant points. Therefore it 
has been suggested to the Secretary of Agriculture, with a view to 
economy, that the country should be divided into three inspection dis- 
tricts: (1) The lakes, New England, and Middle Atlantic States; (2) 
including the central valley to the Rocky Mountains; and (3) to include 
Stations west of the Rocky Mountains; placing an inspector at a cen- 
tral point in each of the three districts. 


FORECASTS. 
THE DAILY WHATHER MAP. 


The daily weather map is now issued at 72 stations of the Weather 
Bureau outside of Washington, D. C., the issue on November 1, 1893, 
being 8,867 copies, or over 2,500,006 copies annually. 

These maps, showing the weather conditions of to-day and the prob- 
abilities for the morrow, are given the widest possible circulation with 
the means at hand. Asa means of disseminating forecasts and the 
weather conditions which obtain over a large area of country, the map 
is much superior to any process yet devised; there is this objection, 
however, viz, that in its present form it does not reach the masses. 
The ideal system of distributing the information collected by the 
Bureau is one which would place the daily weather map in the hands 
of the reading public at an early hour, through the daily press or other 
medium. Itis believed that present efforts should be directed towards 
the reproduction of a legible map in the daily papers, which shall con- 
tain the forecasts and such other climatological data as may be of 
importance te the community in which the paper is printed. Hiorts 
in this direction have been made heretofere and with great success for 
a limited period, but in some cases the ground thus gained has been 
lost through causes beyond the control of the Bureau. Rivalry has 
not only aided in the publication of maps in the daily papers, but in 
many cases it has been the cause of discontinuing them. Recent 
efforts to secure the publication of the maps in large dailies under a 
contract seem to warrant the belief that if the publication’ can be 
made exclusive it can be done for a nominal sum. ‘The importance of 
the subject warrants careful consideration. : tame 

There has been but little change in the number of stations issuing 
maps and bulletins since last report, but it has been possible to secure 
the material and supplies now used in such work at greatly reduced 
prices as compared with these of last year, thus enabling the Bureau 
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to maintain its large daily issue with less expenditure of money than 
ever before. : 

Minor improvements in the mechanical details of map-making are 
being constantly suggested to the officials charged with this important 


duty. 
OFFICIAL RATINGS. 


While official ratings continue to be taken and are found to be 
guides to the chief of the forecast division and the prosecution of the 
work, and while the present ratings are in nowise inferior to previous 
ratings, yet it has become so clearly evident that these percentages are 
not true exponents in every respect of the success of the forecasts, and - 
as they unquestionably limit the freedom of the forecaster in his ardu- 
ous and hurried work, the policy of the office this year has been to 
encourage the forecasters to make their forecasts with more freedom, 
keeping less in mind their ratings than the satisfaction of the public. 
This, it is believed, has had a useful effect, in that it has rendered the 
forecasts more intelligible to the public, leaving the forecaster, as it 
necessarily does, more free to express his own estimate of the approach- 
ing weather conditions. The official ratings for 1893 are given in Tables 
I, OU, 111, IV, and V, which follow: ; 


TABLE J.—Percentages of verifications of 8 p.m. 24-hour forecasts for the year ending 
December 31, 1898. 
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Wop RisG lh Secednereernore 79°4 | 89°7 | 83°5 | 84:3 | 93°9 | 88:1 | 87°1 | 82°9 | 85-4 | 78-3 | 70-7 75 °3 
District of Columbia ....| 81-6 | 78:4 | 80-3 | 86°8 | 90-4 | 88-2 | 90°3 3°9 | 87:7 | 80 66°7 | 74:7 
Wan Gin aie senee - oe === ----| 80°3 | 86°5 | 82°S | 82-1 | 88°6 | 84°7 | 88°1-| 77-7 | 83-9 | 83°7 | 75 80-2 
North Carolina . -| 84°5 | 76°8 | 81-4 | 83:2 | 84-3 | 83-6 | 84-5 | 87-7 | 85-8 | 82-3 | 76-3 | 79°9 
South Carolina - -| 92°9 | 73°9 | 85:3 | 80°7 | 73°6 | 77°9 | 83-9 | 89°7 | 88-2 | 86-7 | 80:7 | $43 
GeOnQasens ener -| 95°8| 76° ) 87 °9 } 80°4 | 78:9 | 798.187 °4°! 92°6: | 89°5 | 82 88 °3 84°5 
Eastern Florida. ---- -| 88:4 | 80°6 | 85°3 | 87°9 | 88:2 | 89 89°4 | 90°3 | 89°83 | 80°3'| 93-7 | 85:7 
Western Florida..-.-.....- 99-4 | 82°6 | 92-7 | 71-4 | 82-1 | 75°7 | 88:7 | 91 88-6 | 86 96°7 | 90°3 
PAA an aie tatere sesteineaiee 9$2°9 | 86°5 | 90°3 | 78°6 | 65 73°2 | 81 91 85 85°3 | 90°7 | 87°75 
IMUSSISSIPPle asseneece aces 87-1 | 86°5 | 86°9 | 73:2 | 80°7 | 76°2 | 7&:2 | 89 80-7 | 90 89°3 | 89°7 
TOUISION Aes a2 ese anos 82-9 | 86°S | 84°5 | 73°6 | 76°4 | 74°7 | 84°5 | 83:2 | 83 85°3 | 90°7 | 87°5 
MOXAS sat ecaseaes eee cee 83.°2 | 77-7 | 81 80 87 °9-| 83'°2 | 89°7 | 89-7 | 89-7 | 87-3) 83-7 | 85°8 
PARROTS ABs oes ccieata aici eee 81°3 | 66°8 | 75°5 | 80°7 | 87-1 | 83°3 | 82°3 | 81 81 87:7 | 86-7 ow) 
URENMES SCO semi eoeies cise < 90°3 | 72°9 | 83°3 | 82°5 | 85-7 | 83°8 | 90 84°8 | 87°9 | 79 78-7 |- 78°9 
Kentucky Rieitor=ielotehe rie cies 75°8 | 74°5 | 75:3 | 84°6 | 91-1 | 87:2 | 9F°6 | 82°6 | 88 86°3 | 85-7 86 +1 
OHIO eases nate osocos esas 79-7 | &2°3 | 80°7 | 88:2 | 82°9 | 87-1 | 88-4 | 75°8 | 82°4 | 78:3 | 75:3 | 761 
iWiest Virsimia sl. 2. <n aT | STL | F565 | 82'9-) 92°91 869 (85-5181 °3 183.8. b° 7 843 80-1 
Unidamaes See esije crave ninee desk HEORS at 88 °6 | 84°3 | 85°9 | 92-9 | 83°5 | 89-1) 83°3 | 81 82-4 

WN iMOis Aen Sa5eergaesciel= 77-1 | 77-7 | 77°3 | 91:4 | 861 | 89:3 | 90-3 | 85°5 | 88-4 | 78:7 | 82 80 
Lower Michigan......... 80°3 | 65°8 | 74°5 | 85-7 | 90-4 | 87-7] 87-1 | 87-1 | 8771 | 84 93°3") © 87.7 

Upper Michigan ..-...--. 78:1} 81 79°3 | 78:2 | 76°8 | 77°6 | 73-2 | 89 GOES MN ES267 OW 86 

IWISCONSIN cer merits eee 77°1 | 75°2 | 76°3 | 89°6 | 72:9 | 82:9 | $0 O1"91139058 | T5e3 NE7 76 
Minn eS0ta ssc usecase 79 75°5 | 77-6 | 83°9 | 81-8 | 83-1 | 85-2 | 88:1 | 86-4 | 67 RTE FA wa Lyf 

TOW ii) nnn. cnattotensearses 79 86 °5 | 82 91°4 | 80°7 | 87-1 | 87°4 | 86°8 | 87-2 | 79-7 | 82 89 
UMANSAS / 5. erence gente 90°6 | 65°5 | 80°4 | 86°4 | 82:1 | 84°7 | 79-4 | 70°83 | 75°8 | 85-3 |! 69:3 | 78'9 
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TABLE I.— Percentages of verifications of 8 p.m. 24-hour forecasts for the year ending 
December 31, 189, 3—Continued. 


January. February. March. April. 
Bl : g é 

States. ape Pee a |S} a Pag tee ee 

Pol eravlegs bo Ble babe | se 

B/E EEL ELE S/F Ele] iE 

Pee oe Pe eon Bo) eI Si) See aes 
Nebraska FORD Cb SSE seas 89-7 | 81°3 | 86°3 | 95-7 | 82-1 | 90°3 | 84:2 | 70-6 | 78-8] 88-3 | 78°3 | 843 
JU BER OWIS EPR Anaer ener pe 80°6 | 80°3 | 80°5 | 92-1 | 83°6 | 88-7 | 80°3 | 81-3 | 80°7 | 78-7 | 76 776 
@oloradoseeee ss. ce antes: 88-7 | 64°8 | 79-1 | 84°6 | 84°6 | 84°6 | 83°5 | 73°5 | 79°5 | 90-3 | 86-7 | 88-8 
NorthDakotalcc-.2-.sc.- 82°9 | °75°5 | 79°9 | 77-9 | 85°4 | 81-3 | 78°71) 77-1 | 78-2 | 80 89 83-6 
South Dakota.........-.. 84:2 | 82°9 | 83-7 | 97-5 | 81-4 | S1‘1 | 82-6 | 71°9 | 73°3 | 78 85 80 °8 
PAN CACO otaiaicin sie we aiey e 83°8 | 80°8 | 82-7 | 86 85°5 | 85°8 | 86-4 | 84°1 | 85°5 | 82-9 | 82°5 | 82°7 

May | June. July August 
E 5 2 g 

States. ne tee ce ese anl yo altace Ihe 1 a Set eens 

i} H =| 2 h A ¢ he 5 t Ri Pa 

=| Qo “A ne (0) “a pat o Ae| qq o ope 

ea a 2 = aa 2 = a 2 = fod 2 

else wl eels oa) s alee | oe |S \le fale eles 

Parl lar Ve baa ee Peal cied Wr cou pa lhe ear 
chin Ofeesee nese eles e 84°8 | 78:7 | 82-4 | 74 61°3 | 68-9 | 81°3 | 7 77°2 | 88°7 | 65°8 79-5 
New Hampshire......... 87'1 | 84°2 | 85-9 | 74°7 | 80 76°8 | 74°2 | 71 72°9 | 86-5 | 65°5 | 78-1 
Mermont) doesn shane 83°9 | 88:7 | 85°8 | 77-7 | 79 78°2 | 67-7 | 75°8 | 70-9 | 84-8 | 66-1 | 77-3 
Massachusetts.........-. 91 83°9 | 88°2 | 87 75 82:2 | 68-1 | 75°38 | 71:2 | 87-4 | 62S] 776 
Rhode Island. .¢.----.... 87 "1 | 84°5 | 86-1 | 77°7 | 75 76°6 | 81°9 | 77°7 | 80:2 | 89°7 | 71 82 +2 
Connecticut ........-.--- 86°1 | 82°6 | 84°7 | 87-3 | 74°7 | 82°3 | 80°3 | 76°5 | 78°8 | 88-7 | 64:8 | 79-1 

Eastern New York ...-.- 89°7 | 93-9 | 91-4 | 85-7 | 82°3 | 84-3 | 82-9 | 75:2 | 79-8 | 81-9 | 67:1) TE 

Western New York -.--. 84°5 | 80°3 | 82°8 | 87°7 | 79-3 | 84°3 | 86-1 | 74°5 | 81°5 | 82-3 | 79 81 
Eastern Pennsylvania...| 90°6 | 93°5 | 91-8 | 91°3 | 84°7 | 88-7 | 81-3 | 78-4 | 80-1 | 73-2 | 606 | 68-2 
Western Pennsylvania ..| 78-4 | 82-6 | 80-1 | 88-7 | 75-7 | 83°5 | 73°5 | 68-4 | 71°5 | 73°9 | 79°7 | 76-2 
New Jersey .------------ §3°9 | 88-7 | 91°8 | 95 79°3 | 88°7 | 85-2 | 83-2 | 84-4 | 64:2 | 62°9 37 
Delawarerrncece-ce< ccs ee | 93°5 | 95-2 | 94-2 | 93°3 | 85 90 84°8 | 87-1 | 85-7 | G8-7 | G7-7T | 68°3 

Wiairy lam dle roatcie sc ncteie cc <1 93°9 | 92-3 | 93°3 | 92°7-| 81°3 | 88-1 | 81 80°3 | 80°7 | 69-4 | 63-5 | 67 
District of Columbia ....| 85°5 | 88-7 | 86-8 | 83:7 | 80 85-2 | 81 74:2 | 78°3 | 67-7 | 59°7 | 64°5 
MAT OMNIA. oocam nie =< a cee | 85°8 | 89 87-1 | 86 80°3 | 83°7 | 86°5 | 81°9-| 84°7 | 75°2 | 64°5 68-9 
North Carolina.......... | 92°9 | 85-8 | 90°1 | 78-3 | 88 82°2 | 90 76°5 | 84°6 | 67-4 | 60 64-4 
South Carolina’.....-...- 1°9 | 85°5 | 83°3 | 78:7 | 90-3 | 83°3 | 81-3 |! 80 80°8 | 68-7 | 66:5 67°8 

GROOT EI Bee ee neta cree et a 81 82-9 | 81°83 | 81°3 | 84°3 | 82:5 | 82°6 | 79-4 | 81-3 | 80 70 76 
Eastern Florida .......-- 84°5 | 93°9 | 88-3 | 90 98 93:2 | 76°8 | 95:2 | 84-2 | 76°1 | 78-1} 769 
Western Florida........- 79 93-5 | 84°8 | 76°7 | $3°3 | 83°3 | 71-6 | 92°3 | 79-9 | 59-4 | 80 67 6 
JUG) ch RY ass eoesoe oes 86°5 | €5°5 | 86-1 | 79°7 | 84 81-4 | 82°3 | 84°8 | 83:3 | G81 | 68-4 | 68°2 
Mississippi ..- 85-2 | 84°8 | 85 79 87°3 | 82-3 | 81 79 80-2 | 69 Ore TORS 
POUISIAN AI eeiae wisest 88°4 | 83°5 | 864 | 83°7 | 88 85-4 | 85:2 | 86-8 | 85°8 | 65°2 | 70°38 | 67 °2 
SDOXAS essa 22/-= Saee ose se 90 6 | 83-2 | 87 °6 | 88°3 | 90°3 | 89-1 | 86°1 | 85°38 | 86 56°5 | 68.4 | 61°3 
ATKANS ASS sere ascececs 87 ‘7 | 68-7 | 80-1 | 76 83°3 | 78°9 | 82°6 | 83-2 | 82-8 | 68-4 | 70-6 | 69'S 

PPeNNeSSeCe erences sis> Ss'= W717 | 83°9 | 80°2 | 77-7 | 80 78-6 | 88-7 | 88-4 | 88-6 | 68-4 | 72°38 | 70 
RGN G BOK Yer ns. sesso 85-2 1685°5 | 85°38 | 83°3 | 79°7 | 81:9 | 83°2.| 82:9 | 83-1 | 71:9 | Tb 71:8 
ONO sce eet eee ate aes 80°6 | 76°71 | 78°8 | 88°7 | 82°3 | 86-1 | 83°9 | 77°7 | 81-4 |! 72-9 | 75°2 | 73°8 

West Virginia...-..-.-.. 72-9 | 82:3 | 76-7 | 79°3 | 75-7 | 77-9] 79-4 SL 80 67-7 | 63:5; 66 
MnGigngsssneos eas ere 87°1 | 83°5 | 85:7 | 85-7 | 80-7 | 83-7 | 83°5 | 82°6 | 82-9 | 83:2 | 71:6 | 78-6 
PERI Oi piste rca tices xtc 85:2 | 80°6 | 83:4 | 86°7 | 82-7 | 85-1 | 816 | 81 8i-4 | 86°38 | 68-1}; 79°3 
Lower Michigan .. --| 83°9 | 89°7 | 86°2 | 90°3 | 86°3 | 88:7] 81°3 | 78-7 | 80-3 | 74:2 | 85°5 Ad 

Upper Michigan.. --.| 82°6 | 69 77-2 | 80 73°71 -77°5 | 82-6 | 69 VU2 21325 TOE I oman 
BYVASCONSIM= semen esce 85°8 | 72°3 | 80:4 | 81-7 | 84°3 | 82-7 | 80°6 | 79-7 | 80:2 | 71°9 | 70-6 | 71-4 
MANNER O CH sar Sacb anes cists 89:4 | 73°5 | 83 69°7 | 70°3 | 69-9 | 82°6 | 81°3 | 82°] | 72°6 | 74°F | 73 °4 
ROW Cw asemeraie nice ses ees 83°2 | 78:1 | 81°2 | 83°3 | 72°7 | 79-1 | 90 80°6 | 86°2 | 63:9 | 67-7 | 65°4 
USMS ECM SSe S55 SSepepcoess | 93°2 | 75°8 | 86:2 | 88°7 | 73-7 | 82°7 | 86-1 | 81 84-1 | 70 62°9 | 67°2 
SNGDTASICA cor claraiwie = nao 85°8 | 76-8 | 82-2 | 81°3 | 73-7 | 78:3 | 80 74] 79 65°5 | 61°6 | 635°9 
PNISS SOUT or ori siete 216\Scie as 2,0 89-7 | 81°3 | 86-3 | 83 80°3 | 81-9 | 91 3°2 | 87-9 | G4:2 | 65°2 |) 646 
Coloradon--ceesses-ice- = S71 1259 75:9 | 89-7 | 82 86°6 | 91:6 | 73-9 | 84°5 | 75°8 | 50°6 | 65°7 
North Dakota ..........- 87-4 | 74-2 | 82-1 | 77°7 | 82°7 | 79-7 | 85:2 | 70-6 |-79.4 | 77-7 | 59-7 | 70 a) 
South Dakota.-.......-.-- 85-8 | 73-5 | 80°9 | 82-7} 81-7 | 82°3 | 79°7 | 66°5 | 74°4 | 77-7 | O94 | 74-4 
AVerape o5------<-- 86°1 | 82°6 | 84°7 | 83°5 | 81 82°5 | 82 79°3 | 80-9 | 73-8 | 68-4 | 71.6 
| } 
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TabuLn I.—Percentages of verifications of 8 p. m, 24-hour forecasts for the year ending 
December 31, 1895—Continued. 


September. October. November. December. Year. 
i} 1 
£ g e g g 
Siaten PE ecient clue wits Ea ees 
. ¢ |-6) Bg eae ies 6 | a bee | ees 
ce Pe 9 tae el eae nom = ere | Se ; | 
Slee be sual, eed pa oven fet=samerrsiealfutes) alle ll Trai neyel teh i= || is 
DISIIG 3... =2's\s aetna 77 °3| 84°3} 80°1| 87-4) 78-4) 83:8) 79 “| 86-7, 82-5) 76°5) 87-7) 81 83 79-4) 81-& 
New Hampshire ..--.] 81-3) 79:3) 80°5) 85:5) 72-6) 80-3] 78°3 90 83 82 °6' 94°5| 87-4) 83°G) 81-9) 82S 
Vermont 2.5. ccc05 5 78 70°7| 75°1, 85-8) 71°3} 80 81°7, 83°38) 82-3! 88-4) 94 °2) 90-7) 83-9) 86°38) 82°5 
Massachusetts -...-- 82 °7| 82°3) 82-5) 95 8, 87 -7| 92:8) 77 90 32-2 88-4 By 88-6 &5 4) 83-2) 84 
Rhode Island....-.- 77 | 87 | 81 | 96-8 90-3] 94 -2| 76-3! 93°3' 83.1 87-1! 96-8) 91 | 84-5] 85-7! 85 
Connecticut... -....- 78 84 80-4] 92-9' 91 92°1| 74°3' 91°7 81°83, 85-8 96-8! 90-2 84-4! 84-9! B4-°E 
Eastern New York..| 87-3) 82 85-2) 91-3) 78 4) 86 84 93°7, 87°9) 88-1] 89-7] 88°7, 87-3) 83 “y 85 -S 
Western New York.| 80-7] 77:7} 79:5} 80-6; 77-4! 79:3, 96 94 95 -2) 85 °8) 86-8) 86-2) 86 §2°9) 84 °& 
Eastern Pennsylva- 
11 ae Ey ee ee eee 82 °7| 87-3) 84-5) 93°5, 88-1, 91°3 79-3] 95-7 85-9) 30 90°3) 90-1, 86°4) 84 85 
Western Pennsylva- | 
Wrote Sactecre eres 80 81 80 -4| 87°7| 84:5) 86°4 95-3] 90°7| 93°5) 77 °7) 83 9) 80:2. 82 
New Jersey..---...-- 78 °3| 86 81-4) 92-6; 88-1) 20-8 81-3) 97-7) 879) 90 °3| 93-5 91-6 86-6 
Delaware: .s.--2.-5 | 84 88°38) 85°7; 89-7) 90°3) 89 °9) 82 91°7, 85 9) 83-2) 88-7) 85-4) 85-6 
Maryland ..--.'---2-- | 81°7) 94 86°6, 87-1] 88:4, 87-6] 84-7) 87-3) 85-7] 84-8, 85-8 85-2) 83-7 : 
District of Columbia.’ 71 °7) 93-3) 80-3] 88 7) 83°91 86-8) 85 | 80 | 83 | 80 | 80°6 80-2) $2°2 8 
VSO VIIA Fence eee sel | 80-7) 93°3) 85-7) 89 83 2 86-7] 86°3) 90 °3) 87-9] 81-6} 86-1) 83-4; 83-8) 83 83% 
North Carolina...-.-- | 87°7| 92°3) 89-5) 93-5) 81:3, 88-6) 87-7) 85 86°64] 92-9) 93-2 93 85-4! 82-3! 84 
South Carolina.....-. 90 98-3) 93:3] 93-5) 83-2) 89-4! 86 803) 83-7] 94°8} 94-8 94-8) 84-9) 83-1) 84-3 
Georgia Doristce sees see 91 °3) 96 93 +2} 89-4) 79 85 °2| 86 873) 86°5| 89 7) 90-3) 89-9, 85-6) 83°8 847e 
Eastern Florida...-. 84-7) 99-3! 90 -5' 78-7] 95-8 85-5] 76 | 97 | 84-4) 84-5, 89 | 86-3 83-1) 91-4) 8b -F 
Western Florida. ...| 89-3) 97-7| 92-6 100 95 °5| 98 +2) 93 +3) 91 92°4| 88-1) 96-8 91°6 83-6] 9I 86-5 
Adabaman ~~. so-<a'ac 88 90-7} 89-1; 90-6, 86°5) 89 91°7| 85 89 | 87-7, 87-4] 87.6 84°4) 83-8 Bit 
Mississippi ..-..-.-..- 91 893} 90:3) 95-5} 82-6) 90-3) 86 85 3) 85-7) 91-3! 85-2) 88-9 83-6) 84-2 83 -¢ 
NGO WI SIAN Alc ete mee ee 85 °7| 90 87:4) 91 83 5] 88 88-7} 82-3) 86-1) G5-2) 85-2) 91-2, 84-1) 83-9 Bt 
IDEAS Tose eens 96 ‘7| 9$9°3! 94-1] 99:4) 80-6 91-9, 87-7] 83 85-8} 92-6 85-8 89-9) 86°5) 83°59. 8 
APRONSAS. 2 decile wae 89 | 85 87-4) 96-8) 82-6) 31-1) 80 80 3) 80-1] 94°5 86-1) 91-1) 83-9) 80-1) 82 
Tenhessee@.f- 2 -ci- 225 90 °3) 92-7) 91:3) 92°9) 80-6 88 | 85 | 85-3) 85-1) 88°7; 89 | 88-8) 84-3) 82°8 
Kentucky=--2.-.---. 93 3) 95 G4 93-5; 83 °5| 89 5: 95-7) 88-3) 92-7) 87-4; 92-3) 89-4) 86 84-4 
OBO sees ete eae 86 °7| 83 85 °2] 91-9} 82-6} 88 +2} 90-3) 87-3) 89-1] 79 90 °3) 83°5' 84 80 
West Virginia ...-..- 83-3, 84°7) 83-9! 88-1) 74°8) 82-8! 82-7] 91-3) 86-1] 83-9 80 82°3) 79-1) 81-6 
Adi an ae setis =. osteo: 85 8&3 84-2! 94-9! 78-1] 87-8! 93 87-3) 90 °7| 838-2 86-5) 84-5) 86-4) 81-6 
Miwoise reese eeeaee 84-3) 78°3| 81-9, 95-5! 71-9] 86-7) 92-3} 84-3] 89-L| 84-2 82-3] 83-4) 86-2) 80 
Lower Michigan. -...| 77 72 75 | 85:2) 80-6, 83-4) 78-3) 83 80 °2| 85°5, 94°2) 89 82 +7, 83°39! 
Upper Michigan. .--.| 73-3) 78 75 °2) 76°5) 73°5) 75:3! 86-3] 87 <7) 86-9) 81 86-1] 83 | 79 | 79:8; 
WisCONSIN. .... c.0s-.-- 89 83 °7, 86°9| 85-5, 72 °6| 80-3) 92°7| 95 93 -6| 86°5, 82°3) 84°8 83-8 79'S) 
Minnesota. ..-...--.. 92 76 85-6] 79-7| 73-9) 77-4! 85-7) 83-3] 84-7) 84°5 74-2) 80-4) 80-9 77-6 
ORV. Gina s ewe lenis secs 91-7) 89°3' 90-8) 90°3) 71-3) 82°7| 81-7) 92 | 85:8) 82°6 73-9] 79-1) 83-7 80-1 
WWansas? uv asesseee sss 97-7 75°3, 88-7) 96-1) 75:2). 87-7; 89 85 °3| 87°5) S71) 74°8! 88-2, 88-3! 743) 3 
Nebragkiat hc hn cece <e 96°3, 74°7, 87-7] 90-6 75-2) 84:4, 86°3} 84-7) 85-7] 92-6) 82-3] 88-5 86-4] 76:6 
IMaSSOUTI cae ce canoes 82-7; 82°7, 82-7) 90-6 82-3) 87-3) 86-7) 82 84 °8| 87 °4| 79-7] 84°3! 83-9) 79°8 
Coloradote she. tena 95:3; 77 88 92-6 82-6) 88 °6| 74°7| 86:7, 79:5; 94:2] 75-8) 86 8, 87°83) 74-8! 
North Dakota. ..-<-2 87°7, 70-7 .80°S) 84:8 72-3) 79-8] 83 89-7 85°7) 82-6) 60-6) 73-8. 82-1) 75°38) 
South Dakota....... 86 73°3, 86°9) 88-1, 74°2, 82°5| 82-7) 85-7, 83°9, 91-3) 77-4) 85 7 85 °5| 76-9 
Average .....- 85°6, 85 | 85-4 90-2, 81°2) 86-6] 85 87 9; 86 °2| 8&7 86 °2) 86-7) 84-4) 82 83 °4 
PACIFIC COAST DIVISION. 
January. February. March. | April. 
e oS S © 
ee Ses ae ool 
perce PNB e | Gah SBS” ieee ol beatae ieee sie eaiae 
2 P =| Oo RR a c fx rs} ¢ & ' S 
a 2) a o B= a o A | a] ® 2 
4 a oe » & 2 ~» iva BT Sl cagke = S 
BeBe Pe Re eae hice ie i reas eee 
Su ei tar ioemls leoml| Npan|| ech) =a Nhe |p epee figienelt fet. lS; 
North California......... 92 73°3 | 84°3 | 87-L | 8271 | 85-1 | 832 | 73-5 | 78 "3 | 8474-73 | 380 
South California......... S4 66 82-8 | 97-9 | 77-1 | 89-6 | 91°6 | 67-7 | 82 | $7°3 | 67°83 855 
ASTAZ OT erecta maaieciersudare | 93°3 | 63-7 | 81:5 | $7°9 | 86°38 | 93°5 | 85:5 | 794 183-1 | O83 io 93 - 
Newadaiete sc osumncen ss 90 65:7 | 80-3 | 83-9 | 72-1 | 79°2 | 84-5 | 66-5 | 77-3 | 88-3 | 65 79 
UU tan ee ceremerce ys creer eee SIT i671 B33, 70 43 2) TL3 4-8b58 |) S29, e521 78 17:3 GLEE 
Oregon s-eoeee saan SSeSNe TOT Sheb iieean| seO edenl Gil 4° | 72:9 | 73-9 | 83-3) | 68i-7 T7 5 
Washington; <-j- <2 4-2 | 84°3 | 78°3 | 81-9 | 72 "6 | 7556 | 73°38 |, 79) 80 79-4 | 82-7 | 1257 S18 eh 
\ 
AVOEAZC teins ezinta's £1 89°5 | 71°3 | 82°2 | 83:2 | 78:2 | 81°2 | 838°6 | 74:7 | 80 875 | 73 81°7 
1 | 
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TsaBiH I.—Percentage of verifications of 8 p. m. 24-hour forecasts for the year ending 
December 81, 1893—Continued. 


PACIFIC COAST DIVISION—Continued. 


TABLE Il.—Percentages 


of justifications of wind signals for the 


31, 1893. 


May. June. July. August 
Sal aa 5 : S | 
Bt g g fe 
(3) : 23 “5 (=) : 5 4 
States. 2 = 3 of 3 Z ch a oS or il ie? 
Oo BR = ey & | ¢ © & a S = x 
a = a a S a a S Ge a Z ca 
~ —_ oe = = Ae — _~ 
SIE Le S| Fi ele el ela i als 
Pi See tom ab SO ler ieloe 1-0 pet ee 
JS SS || eS = ——| = {|S SS se 
North California. ....:-... 93-9 | 71°6 i 99-3 | 73°3 | 88-9 | 98-4 | 86-1 | 94°1 16 76-5 90-6 
Seuth California......... 99-4 | 76-8 | 90-4 | 99-7 | 74°3 | 89°5 | 99 74°2 | 89-1 100 78 °7 91°5 
POMC OMA. o> -lawe leo «mais ns 96°8 | 84°8 | 92 100 81-7 | 92°7 | 94-2 | 85-2 | 90-6 | 81-9 | 77-4 80-1 
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TABLE III.— Percentages OE a aaa of Ce: signals for the year ending Decem- 
er 31, 1898, 
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TABLE IV.—Percentages of verifications of forecasts by classes, for the year ending 
December 81, 1893. 
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TABLE V.—Percentages of verifications of 24-hour forecasts by classes, for the year 
ending December 31, 1593. 
[Pacific Coast division. ] 


Weather. Temperature. 
Fair. Rain or snow. Warmer or colder. Stationary. 
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No.of | Percent} No.of |Percent| No.of | Per cent | No.of | Per cent 
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FORECASTS, STORM WARNINGS, AND COLD WAVES. 


The attention of the employees of the Bureau has been fixed still more 
strongly than before upon the work of forecasting—the primary duty 
ot the Bureau in its relation to the public. 

The forecasts from the 8a. m.and 8 p. m. observations have been 
made aS usual throughout the year, the separate States and districts 
for which they are made numbering 45 and covering the entire country 
east of the Rocky Mountains. The forecasts are made habitually for 
periods of twenty-eight and thirty-six hours, respectively, and for longer 
periods when warranted. ; 

Storm warnings to lake aud seacoast stations and to the director of 
the Canadian meteorological service at Toronto, warnings of frost to 
the sugar, fruit, cranberry, and tobacco regions, and warnings of severe 
local storms, cold waves, northers, and dangerous floods to the threat- 

ned districts, have been issued whenever the conditions justified them. 

An unusually large number of storm warnings have been sent out 
during the year, and with marked suecess. The past summer was one 
of unusual frequency in the occurrence of severe local storms and tor- 
nadoes, and warnings of the conditions favorable to these were given 
in nearly every instance. The cyclones of August 25-27 and October 
12-14 were of marked violence and followed an exceptional path, but 
the action taken by this Bureau to give notice of their approach was 
such that nearly every interest affected received ample warning, and 
hearty commendations were received from the people in the districts 
over which they passed. 

The warnings of the approach of cold waves have also been unusually 
successful during the year, abundant testimony having been received 
of their increased value and the large amount of perishable products 
saved thereby. 

On July 1, 1893, the old forecast room, telegraph division, and river 
and flood room were consolidated into the forecast division and 
placed in charge of the assistant chief of the Bureau, thus enabling 
the Bureau to dispense with the services of a superintendent of tele- 
graph, at a salary of $2,000, and a professor in charge of the river and 
flood room, at a salary of $2,500. The superintendence of the wind- 
signal-display stations and of the lake marine section has also been 
assigned to this division. 

The staff of forecast officials has been assigned to this division, and 
during the months when they are not on official forecast duty they are 
required to make daily, for practice, complete forecasts from the a. m. 
map, employing also a portion of their time in the investigation and 
preparation of reports upon practical meteorological problems that have 
been officially assigned them. It is expected that these reports, sey- 
eral of which have been completed, will be of great value as practical 
aids to forecasting. 

The system of giving each of the local forecast officials in the service 
a two months’ course of instruction at this office in the preparation of 
the charts in use here and in making forecasts for the whole country has 
been resumed, there being some of these who were recently appointed 
who have not yet had this valuable training. 

Arrangements have been made with the Light-House Board and the 
Superintendent of the Life-Saving Service whereby the keepers of the 
light-houses and life-saving stations on the Atlantic coast will telegraph 
this Bureau during the hurricane season the occurrence of heavy ocean 
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swells or other signs of the approach of hurricanes to our coast observed 
by them, these officials being exceptionally well located for this pur- 
pose. An instance of the value of these reports occurred during the 
hurricane that struck our southern coast in the latter part of Ancust, 
1893, when a report of a heavy ocean swell off Tybee Island, fc warded 
by telegr aph by our observer at Savannah, was among the earliest 
intimations that we received of its approach. 


RIVER AND FLOOD SERVICE. 


The river and flood service has been reorganized by putting the mak 
ing of the forecasts of river stages and changes in the hands of experi- 
enced observers at the principal river stations, assigning to each one 
a section of the river or rivers in his vicinity to forecast for. The 
observers are furnished with all the available data relative to the con- 
ditions of the rivers during the previous floods, and directed to makea 
careful study of the same. They receive daily telegraphic reports of 
the stages of rivers and amount of rainfall throughout their sections. 
These, with their own experience and the aid of such rules as have been 
found to be of practical value in river forecasting will, it is thought, 
enable them to make more valuable predictions than have hitherto been 

made under the old system, and the familiarity with the local needs 
will enable them to specialize more intelligently and distribute the 
warnings more effectively. 

The efficiency of the storm-warning system on the Great Lakes has 
been considerably increased by the establishment of 10 new display 
stations, and decided progress has been made in the work of ascertain- 
ing the set of, and charting, the lake currents. A large number of 
bott les have been floated during the season for this purpose, and a pre- 
liminary current chart, as a result of the work for 1892, has been pre- 
pared and published. 

The investigation of the meteorological conditions that prevail over 
the Great Lakes has also been greatly extended, over 100 new volun- 
tary observers having been secured trom among the masters of lake 
vessels. The collection of the data in relation to the currents and 
meteorology of the Great Lakes has entailed very little expense to the 
Government, and it is expected that it will prove of great value to the 
lake marine. 


REPAIR OF SHACOAST TELEGRAPH LINES. 


Under the head of maintenance and repairs of seacoast telegraph 
lines the most important feature was the completion in July last of 
the telephone lines and cables connecting Thunder Bay and Middle 
Islands, in Lake Huron, with the W eather Bureau office at DAO Ne, 
Mich., thus permitting the establishment of display and vessel report- 
ing stations on these islands. The line to Thunder Bay Island is 173 
miles long, inclusive of 33 miles of submarine cable; that to Middle 
Island, 133 miles, with 2} miles of cable. Both lines were put in opera- 
tion July 14, 1893, and have worked without material interruption 
since that date. 

Extensive general repairs were made on the Tatoosh Island, Fort 
Canby, and Hatteras sections, with excellent results. The work onthe 
first-named section cousisted mainly in clearing out trails through the 
dense forest and underbrush to facilitate the movements of repairmen, 
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and in changing portions of the line to prevent damage from land- 
slides. ‘Two additional repair stations were established along the line, 
which, it is hoped, will greatly lessen the frequency and duration of 
interruptions as compared with last year. The exceedingly rough 
character of the country, absence of roads, prevalence of high winds, 
etc., render the efficient maintenance of this line a difficult problem at 
all times, justified only by its great and growing importance to the 
shipping interests of Puget Sound and the North Pacifie coast. The 
following extract from the report of the inspector who visited Tatoosh 
Island last October may be of interest in this connection: 

Since September 1 all tug boats from the sound (Puget Sound) receive orders 
from their owners from this station by telegraph. It is a great advantage to the 
shipping interests. A large blackboard is in course of construction and is to be 
placed on the blnff, and messages to be written in Jarge letters so that they can he 
read with a glass, thus saving time.and expense to vessels passing in or out. Ship- 
ping reports, weather and vessels, are sent by telegraph three times a day to Port 
Angeles, Port Townsend, and Seattle. A record of all vessels passing in or out is 
prepared by the observer. 

On the Hatteras section 1,169 new wooden telegraph poles were put 
up, and the entire line given a general overhauling. The chief opera- 
tor at Cape Heury reports that this work was done in an entirely sat- 
isfactory manner, and that the line is now in excellent condition, except 
that (owing to the damage done by the cyclones of August and Octo- 
ber last) 25 additional poles and 12 miles of new wire should be used 
to strengthen certain weak places. The south-shore end of the New 
Inlet (North Carolina) cable was lengthened by 122 yards, to preventa 
threatened washout. The cable between Cape Henry and Cape Charles 
was broken during January, Efforts to recover and splice the broken 
ends having proved fruitless, the honorable Secretary authorized the 
abandonment and subsequent sale of this cable, which, at best, had 
been of little direct value to the public service. The following extract 
from the chief operator’s line journal, dated Cape Henry, September 
14, 1893, gives an example of some of the services rendered by the 
Hatteras line: 

By request of the commandant of the Norfolk navy-yard, the United States 
cruiser Deirvit was to-day flagged and instructed by this office to return to Hampton 
Roads. The vessel was bound to Rio de Janeiro, Brazil, but orders had been issued 
by the Navy Department deferring the cruiser’s departure until after ber final trial 
trip. When the telegraphic order reached Hampton Roads and Norfolk the vessel 
was beyond the reach of communication by the usual methods, but upon Admiral 
Brown requesting the assistance of the Bureau in his efforts to overhaul the steamer, 
prompt action was taken on hisrequest, with the result that the Detroit was back 
in Hampton Roads at noon. 


The line from Titusville to Jupiter was prostrated and badly dam- 
aged by the cyclone of October 13. As the northern portion cf this 
line had already been duplicated by a railroad telegraph line now under 
construction between Titusville and Jupiter, with the expectation that 
the entire distance would be covered by the road by February next, no 
expense was authorized for rebuilding the Government line. Under an 
agreement between the Chief of the Bureau and the railroad company 
the latter has rebuilt the southern half of the line, with the privilege 
of using the same until its own wire reaches Jupiter, when the entire 
Government line can be put. up for sale at auction. 

Less extensive general repairs were \also made necessary during the 
year on the Nantucket, Wilmington, and Point Reyes sections. At this 
date all lines are reported to be in good condition for the winter. 

The entire mileage of telegraph lines and submarine cables is 645, of 
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which 166 miles, in 8 sections, are on the Pacific coast; 488 miles, in 
5 sections, on the Atlantic coast, and 1 section of 31 miles on Lake 
Huron. 

With reference to the other duties of the telegraph service, it may be 
neutioned that in making contracts for the present fiscal year a reduc- 
tion of about 124 per cent was obtained on telegraph rates for the 
Bureau. 

STATE WEATHER SERVICES. 


The year 1893 has been one of much activity in State weather serv- 
ice work. Before the close of 1892, as stated in the last Annual Report 
of the Secretary of Agriculture, State weather service organizations had 
been so extended as to cover the whole of the United States, the last 
service organized being that for Idaho. The entire field being thus 
covered, the work of the year 1893 has been in the direction of further 
developing and improving the services already in operation. 

That the popularity and usefulness of the State weather service is 
becoming more fully recognized as the work of these organizations 
becomes more generally known is attested by the fact that during the 
past year the legislatures of New York, Pennsylvania, and North Dakota 
have made liberal provision for the support of their respective services. 
As New York and Pennsylvania had in former years made provision for 
their services, the continued aid thus given is evidence of proper recog- 
nition and appreciation of the value of the work performed. The work 
accomplished by the Maryland State service during the year was so 
effective that the governor, whose approval of the bill for the support 
of that service was given only npon condition that but one-half of the 
sum appropriated should be expended, withdrew his objections and 
authorized the expenditure of the full amount of the appropriation 
($2,000) in carrying on the work of the service. Itis believed that dur- 
ing the ensuing year the legislatures of other States, recognizing the 
importance of the State weather services, will provide for their main- 
tenance. 

STATION OFFICERS AND TRANSFERS. 


Owing to pressure of other professional duties, Prof. P. H. Mell, who 
organized the Alabama weather service in 1884, with headquarters at 
Auburn, found it impracticable to continue longer in charge of that serv- 
ice, and on July J, 1893, retired from the directorship. Under Prof. 
Mell’s management the Alabama weather service, which was among the 
first to begin active codperation with the National Bureau in the distribu- 
tion of weather forecasts, became one of the most efficient local weather 
services inthe country. Upon theresignation of Prof. Mell the central 
station of the Alabama service was transferred from Auburn to Mont- 
gomery and placed under the charge of an official of the Weather 
Bureau. Montgomery being centrally located, with better facilities for 
communication than exist at Auburn, the future prospects of this State 
service are most encouraging. The central station of the Nebraska 
weather service has also been transferred from Crete toOmaha. This 
change was made in view of the superior facilities for the printing and 
distribution by mail and telegraph of the information collected by the 
State and National services. By this transfer of the central station to 
Omaha Prof. Goodwin D. Sweezey retired from the directorship and 
was succeeded by the official in charge of the regular Weather Bureau 
station at Omaha. 
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The same reasons that prompted the Chief of the Weather Bureau 
in ordering the transfer of the central stations of the Alabama and 
Nebraska services—viz, to secure improved facilities for the collection 
of meteorological and crop data and for the distribution of the weather 
forecasts and other information—also caused the transfer of the cen- 
tral station of the Mississippi service from University to Vicksburg, 
and that of the Washington weather service from Olympia to Seattle. 
While these changes in the locations of the central stations of the Ala- 
bama, Mississippi, Nebraska, and Washington weather services will 
make it possible to accomplish much more efiicient work in those States, 
this action involved the loss of the services of the directors of the 
Alabama, Mississippi, and Nebraska weather services, respectively; but 
they have been succeeded by men of experience and ability, who will 
earnestly endeavor to further improve and extend the work. 

At the close of the year the transfer of the central station of the 
Virginia service from Lynchburg to Richmond is under advisement, 
and it is probable that the change under consideration will be made 
before the opening of the crop season of 1894. By the proposed trans- 
fer it is expected that a closer codperation between the State service 
and the State board of agriculture will be secured to the mutual advan- 
tage of both State and National services. 


WEATHER CROP BULLETINS. 


The weather crop service continues to be the most valuable feature 
of State weather service work. All State weather services, except 
that of Nevada (in which State the principal work has been the collec- 
tion and publication of meteorological data, owing to the limited extent 
to which agricultural pursuits are carried on), have issued weather- 
crop bulletins during the season of planting, cultivating, and harvest- 
ing of crops. These State weather crop bulletins are based upon 
impartial and reliable reports on the weather and crop conditions each 
week during the season, the report being so mailed as to reach the 
State service center Monday afternoon, or early Tuesday morning, and 
as a rule to cover as nearly as possible the week ending Monday. The 
correspondents are so distributed that their reports furnish the official 
at the State center full information as to the weather and crop condi- 
tions of the State, from which he is enabled to prepare the State bul- 
letin containing a review of the conditions prevailing during the pre- 
vious week. During the season of 1893 the number of weather crop 
correspondents was increased by more than 100 per cent over the 
number of the previous year, there being at the midst of the season 
more than 9,000 crop correspondents codperating with the several serv- 
ices throughout the country. 

The circulation of the weekly weather crop bulletins of State services 
has also greatly increased, the weekly editions of as many as ten serv- 
ices ranging from 1,600 to 11,000 copies; the others for the most part 
closely approximating the first-named figure. While this distribution 
of the bulletins insures wide publicity of the information they contain, 
the press of the country affords by far the most effective means of dis- 
tribution, as the bulletins are printed in a large proportion of the 
weekly and daily papers and in many agricultural journals throughout 
the country. As an illustration of the extent to which the State bulle- 
tins are circulated through the public press, it may be stated that the . 
Missouri and Arkansas bulletins are reprinted in nearly 200 patent- 


106 REPORT OF THE SECRETARY OF AGRICULTURE. 


sheet weeklies having an aggregate circulation of more than 150,000 
copies. ; ’ 

As the National Weather Crop Bulletin, issued at Washington, is 
based upon the information received by telegraph from the various 
State centers, and as there has been such a general and decided exten 
sion of this work in all States, the data composing the National Bulle 
tin has been more complete than in any previous year. The demané 
for this publication continues, and during the year arrangements were 
made for the public display of the bulletin in more than 130 cities and 
towns of more than 5,000 inhabitants, throngh the codperation of 
mayors, postmasters, and other officials. From the temperature and 
precipitation charts accompanying the National Bulletin may be readily 
seen how the current weekly temperature and rainfall compare with 
the normals deduced from observations covering long pericds. The 
reproduction in agricultural journals of the National Weather Crop 
Bulletin and special charts of temperature and rainfall, a work referred 
to in the last annual report, has been continued this season with the 
same suecess that attended similar work last year. 

The former excellent character of the monthly reports of State 
weather services has been fully maintained during the year, and the 
general increase in the number of voluntary observers, upon whom: 
these reports so largely depend, has afforded more than the ususl 
amount of material for discussion and investigation. The detailed 
climatological data published in these reports render them of much 
value. During the past summer it was found that the representatives 
of foreign meteorological services in attendance at the Oolambian 
Exhibition, in calling at the Weather Bureau in Washington manifested 
great interest in the State weather service system, and were anxious 
to secure specimen copies of the publications issued. 


WEEKLY SNOW CHART. 


During the latter part of January, 1893, the publication of a chart 
of the size of the daily weather map, showing the depth of snow oi 
the ground at 8 p.m. of Monday of each week, was commenced at thix 
office, based upon telegraphic reports made at the hour named, by the 
observers of the Bureau. The first issueof this snow chart was that fo: 
the week ending January 23, 1893, and it was regularly published each 
week thereafter until the close of the winter. The favor with which 
this chart was received bas induced the Chief of the Bureau to make it 
a permanent publication during the winter season. Its publication fo: 
the winter of 1893-94 was resumed December 5, and in addition to 
illustrating in graphic manner the depth of snow on the ground, the 
detailed reports of which are given in tabular form, provision was alse 
made for publishing, in connection with this chart, information as to 
the thickness of ice in the various rivers and harbors at Weathei 
Bureau stations. The snow charts issued during the winter of 189293 
were reproduced by chalk-plate process in the columns of a number of 
the larger newspapers in different sections of the country. When the 
protection afforded winter wheat by a covering of snow is considered. 
it will readily be seen why such interest would be taken in a publica 
tion that shows ata glance the extent and depth of suow during the 
winter. This snow chart is also of great importance to the lumber 
interests of the Northwestern States. Mr. James F. Buckner, secretary 
of the Louisville (Ky.) Board of Trade, in a communication addressed 
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to the observer at Louisville, under date of January 28, 1893, referring 
to this chart, states as follows: 

Referring to your note of the 26th instant, inclosing copy of chart showing snow: 
fall up to 8 o'clock p.m. Monday, the 23d instant, I have to say that I have exam- 
ined the chart carefully and have called to it the attention of a considerable number 
of the members of the board of trade, who are interested in such matters, and our 
unanimous opinion is that it is a most valuable publication, in fact one of the very 
best issued by your Bureau, and we sincerely hopethatthe Department will continue 
to sendit. The chart is of especial interest to quite a large number of the members 
of this board of trade who are engaged in milling and dealing in grain (wheat) gen 
erally. 

The Chief of the Bureau is also in receipt of numerous other communi 
cations commending the snow chart. 


SPECIAL THUNDERSTORM OBSERVATIONS. 


The collection of special thunderstorm observations, after the plan 
followed during the summer of 1892, was coutinued this year, the region 
of observations being extended to include the territory east of the 
100th meridian, north of the 35th parallel. A iarge number of observa- 
tions were collected during the months of June, July, and August, an 
investigation of which is now being conducted. 


VOLUNTARY OBSERVERS. 


The total number of voluntary stations established during the year 
ending June 30, 1893, was 540. Of these over 300 were fully or par- 
tially equipped with instruments of the Bureau. About 50 per cent of 
the remainder, or about 100 stations, were furnished with instruments 
by the several State weather services, while the personal property of 
the observers formed the equipment of the rest. The total number of 
voluntary observers is about 2,500, including Army post surgeons and 
agents of the Central and Southern Pacific Railroad systems. 


THE COTTON REGION SERVICKH, 


The cotton region service, which was placed under this division in 
July, bas heen continued as in former years, the observers taking one 
observation daily of rainfall and extremes of temperature, and tele- 
graphing the same to the several centers. The present organization of 
the cotton region service is very complete in most of the cottou-produce- 
ing States, but a larger number of stations in Texas would materially 
improve the service in that State. 


CONVENTION OF WHATHER SERVICE OFFICIALS. 


The important work now being conducted by State weather services 
throughout the country makes it very desirable that the officials of 
these services should meet in convention for the purpose of exchange 
of views and discussion of various matters of importance in connection 
with their work. Such a convention was held in Rochester, N. Y., in 
1892, when a permanent organization, known as the “‘American Asso 
ciation of State Weather Services,” was formed. The second conver 
tion of this association was held in Chicago, August 21-25, 1893, an 
abstract of the proceedings of which was published in the Monthly 
Weather Review of August, 1893, 


108 REPORT OF THE SECRETARY OF AGRICULTURE, 


THE DISTRIBUTICN OF FORECASTS, AND FROST, COLD-WAVB, 
INLAND-STCRM, AND RAIN WARNINGS. 


In the distribution of weather forecasts and special warnings every 
available means of transmission is being utilized; and while the num- 
ber of stations receiving such weather information by telegraph or tele- 
phone at Government expense has been materially decreased during 
the year, the number of places to which forecasts, ete., are furnished 
at little or no cost to the Bureau has been largely augmented. The 
number of stations now receiving the full forecasts by telegraph or tele- 
phone at Government expense is 1,613—a reduction of 275 during the 
past year; and the number of places receiving the same information 
through gratuitous distribution is over 7,000— an increase of over 3,000 
during the same period. Plans have been perfected for an extended 
distribution of the forecasts by mail, and the total number of places 
receiving such information will be largely increased in the near future, 
as it is expected that, through the voluntary cooperation of the inter- 
ested persons, this Bureau will, during the coming year, be enabled to 
have its forecasts posted in many thousands of post-offices within agri- 
cultural sections which have not heretofore received the benefit of such 
information. 


COOPERATION OF RAILROAD COMPANIES. 


A large number of railroad companies are codperating with this 
Bureau in the work of distributing the forecasts by telegraphing the 
same over their lines (in some cases twice daily), and as a rule require 
prompt and proper attention on the part of their employees concerning 
the receipt and posting of the weather telegrams. Other railroad com- 
panies are performing this service gratuitously through the medium of 
train baggage masters, who distribute the bulletins to station agents, 
and they in turn post the information for the benefit of the public. 
Weather symbols are displayed on the baggage cars of the following 
railroads: Chicago and Grand Trunk; Chicago and West Michigan; 
Grand Rapids and Indiana; Pontiac, Oxford and Port Austin; Chicago 
and Rock Island. 

Over 400 full sets and nearly 100 partial sets of weather signal flags 
were furnished to displaymen by this Bureau during the past year. 

The whistle signals are used to a considerable extent in some States. 
In the State of Ohio alone the use of the stationary engine as a means 
of disseminating weather forecasts has constautly increased in favor, 
and over 50 towns in that State are now sounding the weather fore- 
casts daily. These points alone represent over 200,000 farmers within 
the limits of hearing of the signals. The usefulness of this method of 
service is beyond expectation, as is also its appreciation. 
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The following tabulated statement shows the number of places sup- 
plied with forecasts and special warnings by paid service and without 
expense, and is arranged with a view to comparison of the work of dis- 
tribution in cack State and Territory: 


Distribution of forecasts, cold-wave, and frost warnings. 


States and Territories. 
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Grand total, 9,328. 


INSTRUMENTS. 


The work inaugurated a few years since of improving very much the 
instrumental equipment of stations by providing them with instruments 
furnishing continuous and automatic records, and the development and 
improvement of the instruments themselves, have been prosecuted 
throughout the year with very gratifying results. 
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There are now in use at the stations the following special instruments: 
69 registers, recording wind direction, velocity, and, in some cases, rain- 
fall and sunshine; 90 registers, recording wind velocity; 70 barographs, 
88 thermographs, recording pressure and temperature, respectively; 19 
photographic sunshine recorders, to which have been recently added 24 
electrical recorders of sunshine, and 10 recording rain and snow gauges. 

Among the instruments specified above special improvements in 
respect to various details of construction have been made in the devices 
for securing registration of wind direction and velocity. The instru. 
ments for recording rain and snowfall and for securing an electrical 
registration of sunshine were devised during 1892, and greatly devel 
oped and rendered practically applicable to station work during the 
current year. 

The correspondence growing out of the supervision of the instru- 
mental equipment of stations and the routine duty of inspection of 
records from recording instruments has been promptly disposed of 
without increase in the number of employees, notwithstanding the very 
great increase in the volume of the work incident to the enlarged and 
elaborated equipment of stations. 

The introduction of continuously recording instruments at our sta 
tions marks an important step in advance, not only in accumulating 
data of great climatic value, but in supplying the needs of great busi- 
ness and commercial interests by having complete automatic records of 
storms and general meteorological conditions at all hours, day and 
night. Without such instruments, and with eye observations in the 
morning and evening only, it was never possible to give accurate reports 
of special meteorological conditions of great importance to engineers, 
builders, shippers, etc., or to courts of justice. 

By means of the improved devices we are using with great success 
at many stations‘we are able to obtain continuous records hour after 
hour, showing at each moment of time the direction of the wind, its 
velocity, the duration, moment by moment, of sunshine or cloudiness, 
the temperature of the air, the pressure of the air, the time of bevin. 
ning and ending of rainfall or snowfall, and not only the total quantity 
of precipitation, but also whether the fall was rapid and in torrents or 
gentle and prolonged. Applications indorsed by boards of trade, engi 
neers, and others are repeatedly received from many of the stations not 
yet equipped with these recording instruments, urging that this improve- 
ment of the service furnishing such valuable and important data be 


extended in their direction and developed to its greatest utility. 


REPAIR OF DAMAGED INSTRUMENTS. 


The great and increasing volume of work devolving upou the instra- 
ment room taxes to the utmost the present force available for its prompt 
performance, This is particularly the case in respect to the work of 
repairing damaged and unserviceable instruments. The nature of the 
work is such that it is impossible to accomplish it successfully outside 
the office, from the fact that the work is of the greatest diversity, requir 
ing special provision for each particular case, aud the best results can 
be obtained only under the immediate supervision of the official in 
charge of instruments. We now have on hand many old instruments. 
more or less damaged by use, that can be made serviceable by various 
repairs and modifications, and this work is being done in the machine 
Shop. Only two workmen, however, are available, and the progress of 
Hees is very slow and tedious. Additional assistance is very greatly 
needed. 


. 
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THS LIBRARY. 


During the year ending June 30, 1893, there were added to the library 
1,178 books and 653 pamphlets, or a& total of accessions of 1,823 num 
bers, the largest number of meteorological books and pamphlets added 
in any one year since the organization of the Weather Bureau in 1876 

The books in the library now number 14,301 and the pamphiets 4,645 
Only such books and pamphlets are added as bear upon the legitimate 
work of the Bureau. More than one-half of these are acquired by 4 
system of exchange with home and foreign weather services, or by gift. 

A valuable collection of patent specificatious and drawings relating 
to meteorological instruments was obtained for the library from the 
Commissioner of Patents. This collection comprises over 400nuinbers, 
and includes practically all patents of this class issued in the United 
States up to 1893. 

As opportunity offered during the year titles were added to the gen 
eral bibliography of meteorology, mostly from books and periedicals in 
the library of the Weather Bureau. The collection now comprises 
over 65,000 titles. The usefulness of this catalogue would be greatly 
increased by the publication of, at least, the portions relating to those 
branches of meteorology to which the Bureau is at present devoting 
special attention, i. e., weather forecasting and climatology. 


RECORDS. 


In any comprehensive system of meteorological observations a number 
of checks upon the accuracy of the work of each individual observer is 
necessary. The scheme of checking the aecuracy of the observations 
made by Weather Bureau observers begins with the reports received 
twice daily by the translator. The entiremass of data charted on the 
daily weather mapis subjected to his scrutiny, and steps areimmediately 
taken to correct, improbable entries and apparent inaccuracies. Later, 
when the manuscript observations are received, they are subjected toa 
further examination with a view of correcting the errors that naturally 
oecur in reductions and compilations. It is especially gratifying te 
report that with but few exceptions the work in this respect is highly 
creditable. 

Several hundred transeripts of records of metecrological observations 
have been made during the year for use as evidence in courts of law, 
and the records of outlying stations have been taken into court in 2 
large number of additional cases. Many of these transcripts have 
been used in actions involving large sums of money, and it frequently 
happens that the turning point, of the case hinges upon the state of the 
weather. Especially is this so in the case of transportation companies 
earrying perishable goods. 

The twenty-third year of continuous meteorological observations 
under the auspices of the General Government was completed oi No 
vember 1, 1893. In the beginning there was naturally more or less 
uncertainty as to the amount and character of meteorologic and climatic 
data that should be placed on record. Succeeding years, however 
developed a tendency towards: expansicn, both as to the phenomena 
investigated and the details of observation. The maximum period of 
observations and record was reached in 1884, when direct observations 
of the weather alone were made and recorded 8 times each day. That 
number gradually decreased until at present the needs of the service 
are fully met with regular observations twice daily, supplemented by 


112 REPORT OF THE SECRETARY OF -AGRICULTURE. 


such special observations as may be deemed necessary by the forecast 
official at the central office. The volume of records of direct observa- 
tions is not so great, therefore, as at a previous period in the history of 
the metereorological service; but what is lacking in direct observation 
is fully compensated for in the number and character of automatic 
records now maintained. The latter serve a doubie purpose. They 
enable observers at outlying stations to keep themselves constantly 
informed of the atmospheric changes that are taking place hourly, and 
also to supply a growing demand for climatic data as affecting the 
varied interests of commerce and agriculture. 

Continuous records of wind velocity have been maintained from 1871- 
1872 to date, and of late years an automatic record of the direction—a 
most important feature—has been added. A continuous record of veloc- 
ity and direction is made at 69 stations and of velocity only at 90 sta- 
tions. 

The continuous climatic records, next in order as to number main- 
tained, are those of temperature, 88 of which are now being made. 

Thermographs were supplied to 38 statious in 1888, and additional 
instruments have been put into use from time to time until the present 
number has been reached. 

Continuous records of rainfall were begun at 10 stations in 1889 and 
are now being made at 45 stations. Continuous records of pressure 
were begun at 5 stations in 1888; the number now being maintained is 
70. Continuous records of sunshine began in 1891 at 20 stations; the 
number of such records now being maintained is 43. 

The numerical results derived from the foregoing-named records as 
well as the results of direct observations are closely scrutinized in the 
records division and tabulated for publication in the Monthly Weather 
Review and other climatic reports. 


PUBLICATIONS. 


The character of the work of this division does not materially change 
from year to year, except in volume. Dusying the present year the 
increase has been very marked, and the result has been that it has 
required careful attention and a large amount of labor in handling the 
enormous quantity of maps, bulletins, reviews, forms, and other publi- 
cations issued from time to time for distribution to the general public, 

-and to do the work in a business-like manner. 

In the composing room are set up and printed the bulletins, monthly 
weather reviews, instructions, circulars, wrappers, letters and letter- 
heads, envelopes, many of the forms, and the miscellaneous matter of 
the Bureau. The volume of the work may be judged by the fact that 
2,548,157 copies were made in the press-room. The number of litho- 
graphic impressions taken was 1,287,565, and during the year the num- 
ber of forms issued to stations and the central office was 4,978,600, of 
which 830,550 were printed by the Bureau, the remainder by the Gov- 
ernment Printing Office. 

The Monthly Weather Review has varied in size from 28 to 46 pages, 
and in editions from 3,455 copies to 4,188. 

in July, 1893, an edition of 5,000 copies of the Current Chart of the 
Great Lakes, in four colors, was issued. This work was performed in 
the lithograph room and was considered to be a first-class job in every 
respect, and was done at a small expeuse to this Bureau. This has 
only recently been rendered possible by our outfit. Lake Storm Bulle- 
tins Nos. 1, 2, 3, and 4 have also been printed, showing the storms 
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of October 4 and October 5 to 14,1893; also the storm of November 16 
and 17, and the storms of November 20 to 23, 1893. The edition of 
these bulletins was 600 copies at first, but there being such a demand 
for them the edition had to be increased to 1,000 copies. They will be 
printed and distributed in the future whenever a noteworthy storm 
passes over the Lake region. 

: ee Weather Bureau bulletins were printed during the year, as 
ollows: 


Copies. 
Bulletin A. Summary of International Meteorological Observations, by Maj. : 
H. oH. CC. Dunwoody. 0 pages of text and 61 charts ....-........ 21... 2.2- 500 
Bulletin No. 7. Report of the First Annual Meeting of the American Associa- 
BIONTOL State, W Cather SeLVICOS.9 49 Haves 95s saa seta eee tee eee 6, 500 
Bulletin No. 8, Report on the Climatology of the Cotton Plant, by P. H. Mell, 
eal) ee OS sPaAcess Wate Mal Use a as de ee eRe nee eee ace oe 7, 500 
Bulletin No. 9. Report on the Forecasting of Thunderstorms during the Sum- 
mer of 1892, by N. B. Conger. 54 pages with charts ......-..------..---- 7, 500 
Bulletin No. 10. Report on the Climate of Chicago, by Prof. Henry A. Hazen. 
HS EPA CeS wrth CHAL CSE gerrrster clerwic cette aisie cee cen ec nies ao eke © alee Ses nis 5, 000 


WEATHER CONDITIONS OF THE CROP OF 1893. 


(Prepared by H. H. C. DuNwoopy, Major, Signal Corps, U. S. Army, assigned as Assistant Chief 
of Weather Bureau.) 


The tabular statements (Tables VI and VII) show the temperatureand 
rainfall from January 1, 1893, to April 3, compared with the normal for 
many years, and similar comparisons are made for these elements for 
each week ending with Monday from April 3 to October 2, 1893. 

Plate I shows the seasonal conditions of rainfall from March 1 to 
October 2 throughout the United States. The shaded portion of this 
chart covers areas where the precipitation was in excess, and the 
unshaded portion shows the region of country that received less than the 
usual rainfall for the same period. The lines showthe amount of excess 
or deficiency in inches, as indicated by the figures. It will be seen from 
this chart that the season of 1893 was dry over the greater portion of 
the agricultural districts, the only regions in the United States east of 
the Rocky Mountains showing an excess being a portion of the cotton 
region east of the Mississippi, southern Virginia, and portions of Arkan- 
sas, Missouri, New. York, and Wisconsin. There was a deficiency in 
the rainfallin the States of the Ohio Valley ranging from 4 to 7 inches, 
and this deficiency occurred at such times as to have the most injuri- 
ous effect upon growing crops, especially corn. The excess of rainfall 
in Missouri occurred early in the season, while August and September 
were unusually dry, the absence of rain reducing somewhat the yield 
of crops. The reverse conditions will be found in Iowa, the State imme- 
diately north, where the seasonal rainfall was deficient, but where 
timely rains occurred when the growing crops were most in need of 
moisture. The distribution of rainfall throughout the season from week 
to week may be found for any section by reference to the accompanying 
table. 

The drought conditions which existed in Texas are indicated on Plate 
I by lines showing deficiency in seasonal rainfall ranging from 5 to 15 
inches. The abundant rains which occurred over the southern plateau 
region were attended by a most favorable season in Arizona, and a 
report furnished by the director of the Arizona weather service states 
that the cattle ranges in that section are in the best possible condition 
and that the hay crop is sufficient for two years’ demand. The Pacific 
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coast was favered with but slight departures from the normal con- 
ditions, but in the States on the North Pacific considerable grain was 
lost by the late rains occurring when grain was exposed in the fields. 
The spring wheat region of Minnesota and the Dakotas received less 
than the usual amount of rain, although the departures were not marked 
except in southern Minnesota, where the deficiency ranged from 5 to 7 
inches. In the wheat region of the Dakotas the actual rainfall for the 
season ranged from 134 to 18 inches. All stations in the Missouri Val- 
ley from Yankton, 8. Dak., to Helena, Mont., received more than 10 
inches of rain. 

The drought in western Kansas and eastern Colorado, where the 
seasonal rainfall ranged from 6 to 9 inches, or a little more than one- 
half the usual amount, resulted in almost a complete loss of crops in 
that section. 

Although the chart showing seasonal departures from the normal 
rainfall indicates an excess in New England and New York, this excess 
was due to the heavy rains that occurred in early May and late in 
August, and the latter rains were preceded by drought conditions dur- 
ing the growing season which resulted in some injury to crops. 

Plate 11 exhibits the thermal conditions for the growing season of 
1893, the shaded portion of the chart defining the regions over which 
an excess of seasonal temperature prevailed. The season was slightly 
warmer than usual over the greater portion of the cotton region, 
although the variation from the normal was very slight, except in Texas, 
where it amounted to from 1 to 2 degrees per day in the interior. In 
the States of the Ohio Valley and Lake region the average tempera- 
ture was slightly in excess, but in all ether districts the season was 
cooler than usual. Along the Atlantic coast the departures from the 
normal were very slight, but to the westward, over the Rocky Mountain 
districts and on the Pacific coast, the deficiency apparently inercased 
with the longitude to the westward, and over the Pacifie coast States 
it ranged from 2 to 4 degrees per day below the normal. The cool 
weather on the Pacific coast was not, however, unfavorable to the staple 
crops, and while some fruits were injured others were favored by the 
abnormally cool season. 

lates i and Iv show the conditions of temperature and rainfall by 
weeks at selected stations so distributed as te give the approximate 
conditions which prevailed in the principal agricultural districts to the 
east of the Rocky Mountains. The data from which the diagrams were 
constructed may be found in the accompanying tables, containing data 
from the regular meteorological stations of the Weather Bureau, from 
which similar diagrams may be constructed which will show graphically 
the rainfall and temperature conditions which existed during the grow- 
ing season over the entire country. 

As in the previous year, the diagram illustrating the temperature 
and rainfall conditions at Springfield, Ill., is taken as an example. 
The heavy horizontal line marked 0 indicates the normal and the fig- 
ures to the left indicate inches when referring to rainfall and degrees 
Fahrenheit when referring to temperature. The solid line indicates 
the weekly departure from the normal temperature, while the dotted 
lme shows the weekly departure from the normal rainfall. From this 
diagram it will be seen that in the vicinity of Springfield, IIL, the early 
portion of spring was wet and cold, and also that heavy rains occurred 
in the last week of May, attended by about normal temperature, after 
which time it was relatively dry, there being but one week from June 
1 to the close of September when the normal rainfall was exceeded. 
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This absence of rain resulted in a considerable reduction in the yield of 
the staple erops in that section, while it is probable that the heavy 
rains of early spring caused a reduction in the acreage. 

It will be of interest to compare this diagrain with that of Spring- 
field for the previous years 1891 and 1892, tracing the rainfall and tem- 
perature conditions which attended the unusual ¢ eorn crop of 1591 with 
those attendingthe reduced yields of 1892 and 1893 for that particular 
section. The drought conditions of 1893 in that section are clearly 
indicated by the diagram for that year, and the tabular statement shows 
that the drought region extended over the greater portion of the corn 
belt and thence eastward tothe Atlantic States. The data eontained 
in the table referred to show the departures from the normal of both 
temperature and rainfall for each week of the growing season, and 
will furnish a ready means of comparing the meteorological conditions 
attending the development of the seve eral crops with the actual yields 
as published elsewhere in this report. With additional years of record 
these statements can not fail to give the probable effect of the weather 
conditions upen the staple crops considerably in advance of the time 
of ripening and securing the crop. 

The following tables show the departures from normal temperature 
and rainfall from January 1 to and including April 3, 1893, and for 
each subsequent week ending with Monday to October 2, 1893: 


TABLE VI.—Temperature departures for the season of 1893 from the normal of many years. 


= 
From For weeks ending— 
dan. 1|_ Ns — 
P to ei | 
Stations. xq xi Mt 7, ne— 
Stations Apr. 3, April ay— June 
inclu j 


a) OG SE WEES Tee EE SG It PERS let. | alevell sey) 28. 


New England. | | 


THAIS TORE NE OR rats a cles: ciejalnnic cian haf 2 1 -3 0|—2| +2) +2 -L{ Of +1] 41 +1 
Por Glare EO asc ation aicie =ia.0 32 2 1 4|—3]}—5 | +3 0 | —2; —2 |) +1]/—2| —32 
Boston, Wigsst ls. eels eae - —2'0 CV ey fp Sg) Ei) ay || SE ey 0} +2] 47)—3}] —5 
Middie Atlantic States. 
Se ney IN OD See eae eee ACO eth | 3 eis (reat | a egy eel eeat Pegi eal cpa 
ING Sark Gy ING OA ap oreenee = —3°5 | +1 | —1 | —4] —4 | —3 2) +1 0} 1} +5 oO; +1 
Philadelphia, LE asaae 5 sapsese —3'2 | +5 o0| —€@)—3)—5) +41) oO} —t)/ +3) 44) 41) 41 
Washington, D.C ..-..---.... BOOS Ou lee eb yh ell een = Olena Steet ings [ete pennies 
Lynchburg, Va pe sieislaaiceeienioe's —3°9 |} +7 | —3 | —4 |] +3 | —2 | —4 |] —1] +1] +2] 41]-—1] —-1 
Norfolk, Wit See —4:0 | +9 | —1 0} +4} +1] —2) +1) +2] +3 {/ 41) —1 2 
| 
South Atlantic States. | | | | | 
@havlette: NaOh ncn. 2 cere te pall el RR al CI el Rl en ea ae = el ee 
Wilmincton, NM. ©.2...------: Be Tite toLOmieetete (telecon Conte Oat Oh asf, rte Os aoe 
Charleston, ob Anema aeadopseS —1'7 | +9) +3 | —1 } +5 | 41 3 2) +3 2 2 2 0 
UpUSbaK GAy-n.1 ae ausndesen Sh te spl a YL aM al ATE 5 les el ens 1 
Savannah, GQittectis. =) wane ss —2°5 | +9 | +2) —1! 47 0; —4 |} —2)| +3 0) —s 0} +1 
Jacksonville; BE iris ais aivinie wien —1'8 | +7] +5 | —2-} +6 | +1 | —2:) —2 | +3 On —a Oo}; +2 
Gulf States. | | | | 
Ant amitiar, Gra ois < ome «= n.anteaniae' — 28 | + 12°] —T | —7T} +5 | —3 | —2 | —3') +2 | —t | —t |} —2) —2 
PeNa bile All aceee nn. ease ek Age ta ea Olean ted el Oval S| eee Baile Ole =n (eee tin eee 
Montgomery, DAU Mase les <p eiserets —1°8 |+10 2) —6| +5 | —2] —2 | —3 | +2 0; —3' | —1 
Vicksburg, Miss'..-..-..- pease| —O°4 |+12 0) —5 | +4 |} —3 | +1) —2 0) | —f | =2 bh | Ee 
New Orleans, La.-.:.-.-..... —0°9 | +7 0) —£] +5} 41 O | —2-4-+3 | +1 )—£}-—1L}] +3 
Shreveport, La.-.-.---....... +0°5 |4+12 | —1 | —8 0 | —3 0: |: —2 Oo} —3 | —3 |); —2) +2 
Orb omieel, ACT fon ano cimn —1°'2 |+15 | —1 | —9 | —3 | —3 0 Ch a ee 0 1 
TA tLO: POON ATG a oie ie mas —2°F |+-15 | —2°| —7 0: ; —4 0 OF |. —3" | —F J 6} +i] 
Ares tie) WOR. «aos cog wminiee man +0°9 |-+-13 | —1 3 | +1 I} 42 YY; +2) +2) —1|—L} +2 
(Galveston MOS 37 ice» \nine oman +0.3 | +5 0 | —2 0°] —t OQ} —1 } +r} +i | —3 | —2) — 
San Antonio, Lex ..ccsesereve| $0°O [fl | +1] +1! 42 OO EE |, = ft =F SF F 2G oe | 2 8 
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Taste V1.—TZemperature departures for the season of 1893, ete. —Continued. 


From For weeks ending— 
Jan.1 
Stations. Ge 3, April— May— June— 
inclu y 
sive, | 10.| 17.| 24.) 1. 8.-| 15. \) 22.1, 29, ‘ Bee pL Osan Gs 
Chio Vailey and Tennessee. 
Memphis, Lenmicaers <a n/a tr —0°3 |+16 | —3 | —6 }] 41 | —2 | +3 0} —3}—3 | —1] 41] —1 
Nashville, MenTies eres cess —1°8 |+15 | —1 | —7] +3 | —2/}+1)—3 | —4 0 | —1 0 —2 
Chattanooga, Tenn .......- .-| —2:4 [414 | —1 | —7 | +4 | —3 0 | —3 0|—1}]—1]-—1 —2 
TIO WIS WALCO Nays = tala aaeiieeetee —3°4 |+12 | —3 |—11 | +2 | —5 0| —2) —5 | +2] +1) +42) —2 
Indianapolis, Ind ... ....---- —3:3 |+11 | —2 |—11 | —1 | —6 0 1, —2) | —6 |) =o Oo] +2] +1 
Cincinnati; Obi0 cece ce sans —4-4 {+11 | —3 |—10 | +1] —d5 } —1 | —3 | —6 | +2 0} +2 —2 
Columbus, ORIG: .<ss-5-26-s =: —2°9 | +9 | —2] —8 | —1 | —6 0 | —3 | —3 | +4] +1] 43 0 
PIGS DUNey hale mecsticteeeie se SIAN ES ROS | ee ht} 0} —5 0] —5 | —3 | +6] 41] +3 0 
Lake region. | 
Osires 0 uNaaYesecicte sas'e celciect 24200) oe OOS He oall-P oe ale Silas bak 0) +5) +3 
PB UtPalosNs Wises 'a(cicctetersee sears —2°9 | +3 0|—5 | —2 |) —4] +5 | —2 | —3 | +6 0); +6] +4 
Cleveland, Ohio .......-..---- —2:4.) 7 | 42 5) 2 —6 | 8 22) | —4 8 | a | 2a 
MetrarweMaCh) pars acces so —5:0 | +6 | —1 | —9 | —6 | —7] +2 | —1] --5 | +5 0; +4] +5 
PAL pPOna wn vitehier oeis/ scr secie se —1°3.| +3} +1] —4] —5 | —1} +3 | +2 | —6 | +3 |-+5 | +8 +7 
Grand Haven, Mich.......... =2:9 |) Ee | — 3 =F ft = 7 | —6 0 0 | —7 |] +4] —1} +8 +3 
Milwaukee, Wis .---------.-- —4:2 | +6 | —3 | —8 | —8 | --6| +1 | 4+] | —5|+2/ 42) +4] +6 
Chicaeo sll Sees ecmase sees —6°0 } +6 | —1 | —9} —7 | —9]} +1 0;—8|]+2)/—l}] +42] 44 
Duluth, Minn ....-..c0scecee- SEBS Bae, | rary teat | ea ay Pp cri Sees |) BOS (PSE as 
Upper Mississippt Valley. 
Stabauli Minn assesses aces 5-8 eet Retr | 43 118.) 6 | 6 lh 104 oe epee 
DarCrosse; Widec--.<-s 552 —4°4 | +5 | —5 |—11 |—11 |} —6 | +1 | 42) —5/} +2) +4/]+48] +42 
Davenport, Towa .----..-..--. —5‘3 | +8 | —4 |—10 |—10 | —9 | +2 | +3 | —7 0 | +1 +7 +2 
Des Moines, Iowa.......-.--.- —4°0 | +6 | —7 |—12 |—13 |—10 | +2 | +1 | —8 | —2 0} +5 +1 
Springfield, El 22. jeweeca ani —4:'8 | +9} —3 [—12 |] —7 | —7 | +2] 42] —6 |] +1] +1] +5] +41 
Caro: sul ees 22 occ ceases —1°8.)+12 | —2 | —7 |] 41] —4} 41 o|;—5 | —2] 41; +43) —1 
Bt ods, MO. sais vicane wees —2°3 |+11 | —2 |—11 | —3 | —5 | +2 | +3 | —6 |] —1 | 41] +4) —1 
Missouri Valley. 
Springfield Mo... = .cerjeee0- =. 3 [411 3 9 2 5 1 2 6} —4] —1] +1} —1 
Kansas City, Mo ‘1 |+10 | —3 | —9 |} —9 | —6} +3] +2 | —8 | —6]} 4+1/ +43 —1 
Concordia, Kans... .s6...06- ‘7 |+10 0 | —6 |—10 | —6 |] +5} +3 | —7 |] —3) +4] +3 44 
Omaha: Nevrca-scecsesocee as 3) +7) —4 |—10 |—14 | —9 | +3 | +2 | —6 | —2] 4+2)45] +2 
Valentine, Nebr ...-- 6 | +5 | —6 |} —7 |—18 | —8 | +2 | +4] —9 | —4/] 47/47] 41 
Haron, Sa Dakyssocece ce 6 | +1 | —9 | —8 |—13 | —6| +3 | +4] —7|.41 | +5 | +8 +3 
Butreme Northwest. 
Moorehead, Minn...........-. 5 °3 3 9 10 il 2 0] +3 |—5 | 42 | 47 |411 +2 
Bismarck ny Wakes oc sce aces es —2‘6 | —1 |—11 | —8 |—10 | —4 | +2 0;—8|—4)44)]46) 41 
HortButord Ne Dako. -c-s4= —3°4 | —3 | —8 ; —9 |—11 0; +3 0} —8} —3 | +2 0 0 
Rocky Mountain slope. 
AERA PO yA LOIG ee see ae aie —2°6 | —4 | —8 |—10 |—13 0/+5/]+4})—4] —3]+41);-—6) —2 
melend, Monts... s-s---e 25 —2:0 | —2 | —5 | —8 |—10 | —2 | +5 0| —8 | —7.| +2;-—5| —4 
Spokane, Wash..-.......-.--- —1:2 | —5 | —8 | —5 | —4] —3 | +1 | —5 | —4).—4 | —2 |-10 | —6 
Winnemucca, Nev...-- —377'| —9 | —8 | —5 | —6 | —3 | +9 | —6+) —7 0|+3]—3| —5 
Salt Lake City, Utah.. s| ore 3 9 6 -|—13 7 | 4-63) 3) |) ae =e6 0 | —3 
Cheyenne, Wy0 2--5--..+-s5-- ANS | Tale sl alle ORL, 309 eee eeu ete 
North Platte, Nebr 4/44) —6 | —7 |—15 | —7] +5 | +2] —8 | —7/] +5] +44] 42 
MenveriColos .<e.ces eens cater 0 5 6 | 5b 112 7) +5 | +4) —9 | —7 | +7] +5 +2 
Dodge City, Kans ...:....5.2- ‘0 | +9 | --1 | —4 |-13 | —7 |! +2! +3 | —7 | —2] 46) 41 +4 
Abilene, Tex: = 2 5. sens. ese see +0°8 |+16 | +2 0 0} —1 | —2 | 4+4]41] +5 0); —2| 47 
Santa Fe,N. Mex.......:..2-. SSNS net 6h 5 A A tO SOL On lesen mean meted 
TIDE) 1Nes-< Ape cae abeberiomaos SE OPB | SU AG) SO) Heed ad 8 Oe Om lesco alee eetno 
‘(Bucson, ATiZ- a= mises sesecees Cet fl fey Ui fe eh | le SY (EY Ne rea 0}; +3 | —1 +1 
Pacific coast. 

Olympia, Wash_....2-....2-25 2°2 5 7 3 2 2 0 | —4) —2) 41] —4|-—8| —5 
PonilandiOxees. Joeecea acess AOA) ==9 4-30) | 25. 6 5 1 8 Beles 6 Onl eee 
HROSODUES. OTER. a. Secs os cn sie 3°0 8 8 2 5 2 \ eda 7 na 8: | eh BA ees 
Red Blt Cal seen wereicee —3°3 |—10 6 2 7 2| +4 |—11 ) —2}) +8} —1 | —2| —6 
Sacramento, Cal ..........2... —3'2:| —6 | —4 |] —2))-—5 | —1 | 43 |) 27 0| +5) —3 |—1|] —5 
San Hrancisco, Cal c.cicccc.. pO Mes ya me Oh pcm | eens Uff ec || Mata |e Pty ey =o 
Los Angeles, Cal .......-..... 0 —7 | —2 | +2 | —4 | —2 0 | —1 | —2 | —1 | —1 One —2 
San Diego. Cali eave. cecesccs +0°2 | —3 | —3 | +2} —3 | —1 0 0 | —2 | —2 | —1 | —2] —1 
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For weeks ending— 

2 Oc- 

Stations. Jualy— August— Septem ber— to- 

ber 

ose HN 20., [91% | 24. | 31. Ts 14) 2h 28oue 4) LVS) A8se |p 25 ce Qe 
New England. 
Eastport, Me ..........--- 4] +2) +4) 43] —2) —1 | +4] —2] 45] —1 | —3 } +2 Ode = 
Portland, Me .-...:..22--¢ —4 | +1 | —2 | +1] 41] 41] +4) —5 | +6 0; —2 Oo} Ea) 4 
Boston, Mase Sse. cnc. —7|-—1]) —1] 41) 41 CO |e etsy) LSI] ee Te (ES 04) ET 6 
Middle Atlantic States. 
CANDY MN Le AS artis See cee —2]—3) —1 0 0} +1) +3 | —1 | +6 | —4 |} —8 | —3 | —1 =6 
INewoMorkyN. Views occe0: 8 ead eI pee) Ould Paetie-ee 22a | Sy | cay | ga ae 
Philadelphia, Pa. ......... —6 | —1 0} +1) +2} —1)/ +2 2-4-6) —4 0: | =e | Seas 
Washington, D.C..-..-... —6 (Qi) eal tee Se te |) eo) 0 OUR GH) —5 Nesta 0; +6) —9 
deynchburs Vale ans. eee —6 | +27 41 | +2 | +2) —2 | —2] —1] 41] —5 | —1 |] —1] +8| —10 
PNOUONC Wate wceeneceasee —6 41) —1 0| +1 0} +1 On ieteda peal? 05 |V=E 58 
South Atlantic States. ‘ 
Charlotte, N..C.-...2..--<- —4 QO} +2 0 P| ee |e 9 ey Ue ee 0} +3)+4+8] =7 
‘Wilmington, N.C..-......- —3 2 0 0} +1 | —2 0} —2} +1 0} +2) 42 |47 —5 
Charleston, 8. C..-....---- —2)41 t) O| +2) —2 0} —1} —1; 41] +1} 43/48] —1 
Augusta, Ga..--...---22-. —4}-+41 0 | —1 |} +2} —2 | —2 | —1] —2]| -—2 0; +2) +5 —s 
Savanah Ga-as.cesccese. —2 0 | —2 | +1} +2) —1 Q | —1} —1} +1] +1) 44! +48 0 
Jacksonville, Fla ......... —2|+41 0} +2 2 0 0 (peal 0 | —2 | +4 | +5 0 
Gulf States. 
WAS antba Galt onc eames —1 | 43 0 0 3 | —1 0] +1) +4) 41) —1 | +3 | 47 0 
Mobile cAda en seve csc tccsine 0} +1] —1 0} +2 0-} —1} +1 / +2) +1) —2] 42) 43] 41 
Montgomery, Ala.-....--.. 0} +2 0 0} +38 | —1}]—1} +1] +2] +2) —1] 438] +5 0 
Vicksburg, Miss. ----| —3 0} —2 | —2 | +i | —1 | —1]} —3 0| —3 | —7 | +3 | +4 0 
New Orleans, La.......--- +2 0 | —1 0; +3 | —2 | —1 | +2} +2); +2 | —3} 42] +44] +2 
Shreveport, La....::..--.. 0 Oh 2, a ee ee 0) — 5) 34 45-4 +2 
Forti Smith, Ark. ...-..... A le a | eo — Ou ee eed |e 2 5 0} +7) +4] —1 
PittleyRock, Ark™...:2..5¢ Seni e— | ee iin 0} —2 | —4 |, —2) + +5 0 
Palestine; Tex ..-..----.-- +2 0 0 a SG} eer |) Saal A Westedt |edit 
Galveston, Tex.......-..- On tae 350s tale sul peeda ero et 1 lmao leet daleee amet 
San Antonio, Tex.......-. +3 | +2) 4-2) +1) +2) +2) +2 2) +2)—3] +5) +7/47) +6 
Ohio Valley and Tennessee. 
Memphis, Tenn........... 0} +1 0} —1 | +4] +1) 41; 42 O44 — 8. | SA eS +1 
Nashville, Tenn .....-.-... 0 2 0] —1] 44 0} 41 0} 3) —2 P| +4 | 4 | —2 
Chattanooga, Tenn -.....-- —1 | +2 | +2 | +1 / +3 / —1 0 07) 81S - Te) 3) ae 
Louisville, Ky -.......-.--) —1 | +1] +3] +2 | +4] +1] +1] 41] +3!) —3]+46!+5/+6] —4 
Indianapolis, Ind -.....-... 0} 4+2;,+3)] +1 | +6} +2] +1 0} +5 3 [E10 | EF) 4 8 
Cincinnati, Ohio ....---- Peart eet gmt 23" |e Onl eee ON Omer sit 264 |e pet du Noa eng 
Colambus, Ohiow....-=---- —2 0] +1) —2] +4) —1 |] 41) —1] +4] —3 ] +7) +4) +5] —6 
PLUS OM OMEE Ciciers ate s/alate)o= ate —5 | —3 | +1 | —2 0 | —3 0}; —1} +5} —6)] +3]}+1/+43) —9 
Lake region. 
Oswecoy Ne Veen cnncine-- <5 0) —2 | —1 | —2} 41; —1 | +2 | —2] +5] —5 | —5 0;—l|] —7 
Buitalo,N. We. ce.s2 08 spect ED ie eter Se May SEO) al SEG a Er lal son pce ie) ee yt Ser 
Cleveland, Ohio-...-....--. 1h 0} +3 | —2} +4] —1] 41 0} +5) —4) +4)+4+4) +2) —7 
Detroit, Mich........-...- Eau eee sat 1s She Ou ty HE Ol tes: Ol cet | eel ety eer, 
PAIpena, MCh 2 ..5-.0+-26 +2 | —1 2] +1) +43] +41 0 0] +6) —1 |] —2/ +4] +41 —4 
Grand Haven, Mich....... Soi oO}; —1} +2 | 1} 41) —2] +5 | —5 |} 45) +6) +41) —5 
Milwaukee, Wis.......... —1 | —4/ 44] +3 | +2) +41) 41 / —2} 43 | —4] +1] +7) +2 —5 
Chicago nwelecs sce ssss sss —2|—1; +4] +3) +2] —1 |} +1 | —3] +2] —4] +1! +8 oO; —4 
WDielutib ein: 7 Se =. 5,212 —2}—5 | —4] 42) +44) --1} +1]41] 42] +6] +2/46)-—3) —5 
Upper Mississippi Valley. 
St-Panl, Ming 5. eccc-%- +2 | —2| +3) +5) +1) +2) 41) 41 0 | 2. [4201 |) 6/2 6 
Ba Crogssenw iste le. ek acs +2} —1} +2} +2) +2) +1] +2) 41] +3 | —2 | +8! +6 Oe 
Davenport, Iowa ..-.----- -+1 0; +2) +41 2/42) +42 0! +42) —2) 48 | +7 01s 3 
Des Moines, fowa....--..-- il 0 { +2 0] —1 | —1 | —1L-| —2 | —2 ) —t | +9! +7 0; —2 
Springfield; Tix... 5.25: Oo eee Ele oe 0 Onesie Cae saleatac 0 
Carrol seers ates = mie 0 | =F2 0) —2;43); +1 0 0 0} —3} +1) +5) +5 0 
SUsMOuls: MiGs came sa StI eed 4 — 14 52 Of) O }--F1 | 27] E71 +7) pa 0 
Missouri Valley. 

Springfield, Mo.........-.. —3 | +1] —3 | —4] +3 1 1 1 1 5 {+4 j/411] 45), 41 
Kansas City, Mo........-.. =D 0} —2 | +3 0; —1]} -1 0 }—1}—5 | +7; +9] +2) +1 
Concordia, Kans.-=-.-.--: —3/ 44] +4+4]—2/41/ 0 6 | +2 One 3 Neon +6/+3) —2 
OmahawNebrec sa. cess —1 Ot aah a =e Oi eh eels ae 
Valentine, Nebr .....---.. —2 |} +1] +1] +4] +2 | +3) —3 | +2 0] +4 j411] +45 },—4|] —5 
I EGER Sh UE ses eoacs —1! —2' +21! +3 | —3 0! —2| +3 0! +1 |4+13 | +6 | —4 —4 
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TABLE Vi.—Temperature departures for the scason of 1593, ete.—Continued. 


For weeks ending— 


Oc- 
Stations July— August— September— to- 
ber 
SUS tga Weoem Stel goon tee, [Pte k Oe ede | Wn tS moa aes 
Bxtreme Northwest. 
Moorehead, Minn......... SE Oy crepe rut) ant || rer ESOP ftir |i telsrtcee | ae 
Bismarck, N. Dak --. —-3 | —3 | +4 | +7 | —3 | +5 | —2 | +2°}.—2 | +5 |4+14 | +5] —8) —4 
Fort Buford, N. Dak --... —4|—4|/—1] +8] —1/} +8] —3 QO} —1 |) +4 /413 | +1) —8]} —5 
Rocky Mountain slope. 
Mawre, Mont 5 sossseone ese ed a oO =e 0| 4+5|—6 | +4) +1) +8) +8) —3|-10) —1 
Helena, Mont. ...25- 020.02 —3 | —1 | —2 |+12 | +5 | +6 | —5 0} 41/47! +3 | —7|—7 —6 
Spokane, Wash_...--..... a Onan eay 0 0} —7 |) +2] +2 |410 | +2 0|—4| +2 
Winnemucca, Nev......-. 0|—3/—G | +2) +1) +3] —3 | —2|} +4] 45 | —5 | —7|-—4| -4 
Salt Lake City, Utah ..... oO | —1 | —3} +2 | —3 0 | —5 o| —2} +1] +1} —4]—3 | —3 
Cheyenne, Wyo. ---.--..- +1) +2 | —2 0 | —1 0 0 0 | —3 }41 ) +6] +4] —3] —T 
North Platte, Nebr-.....- —1 | —2' | —1 } +2 0}; —1 | —4 0 | —2 0/49)+4+6)]—4; —6 
DWenvery Calo: 3 ao2s2 2205... +2 | +2 0 0 | —2 | —1} +1] +2) 41 0; +5)/+5)—1} —6 
Dodge City, Kans -.-.-... 0} +3) +2 | —3 |} +2 | —3 | —1 |] +1 0] —2/+5)+6)] +4) —4 
BA ile; “LOX anya. bane ns +6 | +4] +3 | —1] +5 | —4] +1} +4] +3 | —4] +5 |412} +8 (¢) 
Santa Fe, N. Mex ........ +4 0 ih 3 -L 4] +2 if 0 6/ +2) +1/ 4383 —5 
aS ASOs Tews yey gasiors most +2; —1 | —2 | —7 | —2 | —9} —1] +1 0}; —6 0} +3) +4] —2 
Bucson Awe. 22st oss S: 2) | 2: —2 | =6 o}| —4 | —1l’| —3 | —2 7] —1 | —3 } —E | +2) 2 
Pacific coast. | 
Olympia, Wash...-..2... —2 | —2 | —1 | —3 6 | —1t | —2} —1 |] +2 | +3 | —1 } —3 | +3] —2 
ortland) Ores ssecc.ee ee =f 5 eon 0| —2| —3 |} —1I | +2] +3) —6 |] —3|]—2} —4 
Roseburg, Oreg-.--......-- —4 | —3 |f —3 || —2 0| —4 | —38 | —2] +3; +2 | —4 |] —4|-—3] —3 
RedsblaitCaliete--e cesses +4; —4 CU ee ea a) ate |) a ae er) 0 |—13 | —6 | —5 |] +42 
Sacramento, Cal........... 23 | —9) |) -2) |) -E2 0} +4 0 4] +2 3 8 ‘5p |P——4 0 
San Irancisco, Cal. 2... 2.2. o oie ee 3 oS 3 5 3 3 | —3 | —k | —2 | —4 0 
Los Angeles, Cal ......... SSE ea a 2|/—2) +1 | +3) —4/ —3 Oe) a Sf a 
SansWiero, (Cal. s..2 0... 2 = (0 es es i Q| +1 o| +1 1 3 5 3 1 
TABLE VII.—Precipitation departures for the season of 1893 from the normal of many 
years. 
From For weeks ending— 
; van.lto 
Stations. Apr. 3, April— May— 
- inclu : —— 
sive 10. 17 24, ily 8. 15. | 22. | 29. 
New Bngland. : 
Eastport, Me .....-....---- —6'76 | + 05 “4A 21 67 73) | — 6 |) Sg bangs 
Portland, Me....-...2...2.5 — Sd} 4°33) +15.) 4°78 | 82) 43-69 | +243 | Pg | +78 
Boston, Mass........-.-.--- — 98 | +29} +°05 | +:03 | -—-27| 42-29] —-38| +-33| —-44 
Middle Atlantic States. 
PAS aaa NANG sae even opine ease — ‘03 + ‘07 — '02 + °20 | 41°84 + :09 —'19 — ‘06 
Now York, N. ¥ +.33 | 41:00] +166 | +-77 | +2-93 | —.60} —-07 | —. 4g 
Philadelphia, Pa +°51} + :53) + 46 | +112 | —-63-] + -01 | —-+25 
Washington, D.C ae —16 | —09) +:22) ---32 ) 42-01 | —-24) +-08 | —-06 
Lynchburg, Va..-.-.-- —'58 | —'I2| +46) +°90 | +2-42 | — "29 | —25| + -0f 
INGELODHS WW Bits rciatn sym nate oe —'9T| —-89} —'77} 4°85 | +°52) —-h +18 | +2°51 
South Atlantic States. 
CharlottonNa€!. «cpa. enc —3 25 — 88 + 22 — 54 —'d6 | +1°76 — Tl — '83 —'10 
Wilmington, N. ©'...-...... —4:°18 | —'67 — 43 —'28 | —'52 | 41°38 + °33 —'60; —-0l 
Charleston, S. C ............ —2°70 — 98 —'79 + °03 — 85 +21 — ‘08 — “84 + 40 
TANI GOAN GiOy-s «21a clots sterol wares —2'90 | —‘78; —:90 — ‘04 | —'68 + °55 — 49 — ‘76 +74 
Sov amma, Giaiss. = tcce coma +18 | —-9 —'12) +°50 | —'72) + :18) —°3 — "27 | +:°20 
dacksonville, Fla-.........- 46°53 , —'70) —'57 |] 41°78} —78 | +:°:25] —‘72| —-50 | 41-20 
Gulf States. 
Atta Gia ewes mermeice saan s —6 94 — 44) — 74 ++ 45 —'13 + '44 —'3 — 87} 41°52 
Mobile sAl ai sacen = occncmicme s —6°87 | —1°40 —'d +1 °67 +01 | 42°37 + 94 — 46 | —1°‘07 
Montgomery, Ala .......--- —6°02 | —-°85 | —1°09 | +1°36} +93 | +2°89 } —-‘32 | —-36} —-16 
Vicksburg, Miss .........-- —6°71 | —1°54) +87] —1-42 | —-07 | 44:52) —-13 | =1-04.] +1-07 
New Orleans, La ..........- —5'01 | —1:26 | — ‘44 | +1-°62 | —1°23 — ‘17 +30 — ‘94 |} —1'28 
Shreveport, lua... .-. <5-....-. 9°50 1°32 +16] —‘76 | —-:03 | +2°36 | —-36 — "98 — ‘61 
Fort Smith, Ark —.0.¢2.... 2°56 Sica) 40} —1‘11 | 45°51 | 41°72) +:°16) —-88 | +1 -68 
Little Reck, Ark —.<....-... —5°70 | —1'12} +54] —°63 | +4°27 | +1°02 | —-57 | —1:26)] +4-41 
Palestine; Pax. = aa -cuiwss 7 87 “OL 53 93 | +1°63 | +°65 | +°73'| —1-48 | —-79 
Galveston, Tox ......-.-+--- 270-02 | 70 | 3i | aear6o) | Aegis t9 ‘ov | —-99 | —-75 
San Antonio, ‘Tex .......<.. —2'30 | — ‘77 +:17 | —°68 + °32 — "77 | +2:°56 — ‘76 — 70 
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TaBLe VII.—Precipitation departures for the season of 1893, ete.—Continued. 
et 


From For weeks ending— 
Jan.1to 
Stations. Apr. 3, April— May— 
incla- 
sive. § 10. 17. 24. i 8. 15. 22.) 29; 
Ohio Valley and Tennessee. 
Memphis, Tenn...........- —7°95.; —1-3E | +1°54 | —1-00:| +2'-50: | — -32 52. | — -85 6°47 
Nashville, Tenn........---- —6°76 | —1-16 | 41°68] — 91] + -33] — -04 e Siete Ori ne: “49 
Chattanooga, Tenn..-...-.. —6'35 | — 59 | +2°02 | — 03 | + -24 | 43-89] — -23 | — -82 | 41-38 
Louisville, Ky --.-..--.--.- —8:'57 | — 42 | 11°56) + 94 | 42-87 | — -15.} + 0 — -S | 8-08 
Indianapolis, Ind .--. -| 41°27 | — -28 | 41:67 | + “66 | +-3:-20 |} — -87 | + -44| — -58 | — -24 
Cincinnati, Ohie -.-.- -| —1:28 | + +52) 41°22] + 2 +4°48 | — -69 | +1:05 | + ‘09 | — -36 
Colunrbus, Ohio. --..-. -| $1°35 | + 03) + 46) + “IL | 45°57 | — +45] + 05} — -42 | — -75 
Pittsburg, Pa ......... coeee| — “FA | + 42] + 58] + °48-] 41°35 | — +20) — 42] 41°84] — -46 
Lake region. 
Oswego, N.Y ...... pron snpel| =P ee es bes eee isle Cates EN or Seely 
iBustalowNe V.-cetecaaastoues + “74 | + 49] + -45| 41°36] + -36| — 09 | — -43| +2-26 | — -50 
Cleveland, Ohio............ — 66) — °30'| + °21 | — 15 | 41°84] — -70 | 4+ :65 |) 42°67 | — “41 
Detroit Mieh .. cccc. ccc mee + 36] + -44) 4. 97 | — -65 | +2-00: | — -67 | — -19:| ——@7 | — -38 
Alpena, Mich ......-..0.002 —1:29) + -76 00 | + 20] + 19 | — -44] + .06| — -83:} 41-03 
Grand Haven, Mich........ +229) + 67] + 05) + 59 | + °25 | — -37 00} | — <79' | += -63 
Milwaukee, Wis -.-....--.. — 06 | +1°35) + -09 | 41°05) + °48) —- :25 27 | — 77) — 18 
CUICAG ON le ste ea rcens —1:19' | — 64 | + 02) |) + °35' | +1-67 | — -62:| —. -42)| — -85 | + -08 
Duluth, Mim. ---. 2 ce: +1:°25 | — :09} 41°46 | — 05} + 21) — 50!|— ‘07 | + ‘3E! — ‘84 
Upper Mississippi Valley. 
St. Paul, Minn .....-......-. — °22) | 4- 77 | 1-88 f+ OL | — 47 | — 46) + 1B} + +22 
Lacrosse, Wis.---. - — ‘29! + 47/4 '80} 41°46) + 10] — 32) + 42) — 52 
Davenport, Lowa. - — 56 | +1°64 | +1°01 | — ‘12 } — 64] — 30} — “68 | — “24 
Des Moines, Iowa. — 43) — 15 | +1°85 | +1°81 | — -47| 4+ 02) — $0] — 7 
Springfield, Dl .-.--. + 50 | 42°25 | 41:90) +242} — +78} + 16} — 64] +3°29 
Mogens eg aie — 3 | +1:24 | — -13 ) 42-77 | + 36] + 13 | — -86 | 42-45 
Sb OURS) AOLO a orcicmie vleieinivielere 4. 75 | +142 | 41°57 | +3°73 | — -4E | + 16 | — -92 } +2°65 
Missouri Valley. | Sg 
Springfield, Mor-.......... —3'55 | + 61) + 07 | + °67 | 42°83 | + 14] 4+ 118 | —1°‘32 | —1°35 
Kansas City, Mo...-...--.. — 87!) — 56] + :39 | + 65] + 61} +1°26 | — 385 | 4+ “15 | +1°36 
Concordia, Kans ........--- SRY ae ll es i |, TE a ay Ne cre] se out Mee ery |) eee is 
Omaha, Nebr ie attest a eheeyeceta Z — 68} — C3} + ‘98; — ‘63 | — -21}-+ ‘66; — -09 | —1-04 
Valentine, Nebr — 44) — 8h) — 113} 41°45] + 16) — 65) — 73} — “84 
Huron, S. Dak...... elviwtaeie m0 + ‘13 | 41°32) + 08] + -75 |} + 44 | — 46; — 03 | — -69 
} | 
Extreme Northwest. i | 
Moorhead, Minn....-....--. —'14 | 41°35 | + °65 ‘t 39 14; —45.} —°60 
Bismarck, N. Dal : — 46 — 18 — 50 | —-31| —°55 —'d1 +21 — 54 
Fort Buford, N. Dak........ + °98 — ‘07 — 15 —"31 "26 32 — 29 | 44°14 45 
Rocky Mountain slope. | 
Hayre, Mont .......-..- seenne —2g | +:18 |); —-OL |) 4°38} — 21); 4°54) —17| —'09}| + -22 
“Helena, Mont ..-...-.--.-.- —'29 |; —02} —-23) +°64] 4+ °85 | +°35 | —-08 | +1°30| + 08 
Spokane, Wash.-..---------| +64] 41°05, +12] +91] +44] 4°59) —22] +83} — 16 
Winnemucca, Nev .-......- + 98 +09 | —-I5 + ‘41 — 09 +:10| —14) —08; — ‘14 
Salt Lake City, Utah...... +08! +:°16| —'26| +°62, + OL} +°29] —°43} —-16] +49 
Cheyenne, Wyo ...----..--- — ‘03 —'27 — ‘10 + 17 +18 |} +03 —'AT | —-02 + 10 
North Platte, Nebr.......-. 39: fe AO — | — a = — 27 | — 638. | — 204) — BE 
Denver, Colo. ...-...ss0c00. —1°02 | —-42 — 06 —i — 46 + °85 —T4 | —-07 + 49 
Dodge City, ISAM Se eicmaice ais —1-52.) —-22'| —-35.|-—*51, —°59'| —°60 | — 01 | — ‘71 | —°63 
Abilene, PT Oseee eeee haat ce —2°43 — ‘97 | —107 | —LI°11 — ‘79 —'95 | +4°68 — 98 — 91 
Santa Fo, N. EGxe Soo tasacn — 08 == "2h }-——— 2) 2d 12 +05 e621 ee ern 
SPP ASG) POR al alcicla.s cielo clemary — 66 — 07 — ‘07 —'03 | —-00 —'06 | +2-°21 =A ae OT 
*Puesonm, Ariz’ ...-...-. voeee| — 42 “OT OT 06. “00 00; +°71!) — 05 00 
Pacific corare | 
Olympia, Wash ......ss00-.| —‘77 | —"IL |} +°72 | +2°76/ —-46] +78) —-26) +1:10} —-36 
Pertland, Oreg...-.- —8 24 + ‘33 — 28 +- 54 — ‘16 + 56 — 52. +°3 — “41 
Rosebury, Oreg n —2:18 | 41°65 | —'18| —-10 | -—-‘06| +:22) —-41 | 41°27) — 34 
Red Bluff, Cal...-... +149 + °35 —'b7 — 24) —"34 —'07 — "30 + 93 | —-:21 
Sacramento, Cal ame nese ae —1:01; +~+ 10) —65} —'39 | —-47] +°47| —-19] +:°09| — ‘09 
San Francisco, Cal ..... eae — #6) —-34) — 36} —-24| —-14) 4°01 | — 10 
Los Angeles, Cal........... +7 67 — 29) — 42 —'39 — 23 —'13 — ol — 07 — 07 
San Diego, OBESE! ieisincewe +87} +01 | —-2h} —°36} —-I7) — 11} 4:3 — "07; — 07 
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Taste VII.—Precipitation departures for the season of 1893, etc.—Continued. 


For week ending— 


Stations. June— July— 
5. 12. 19. 26. 3 10. 17. 24, 31. 
New England. 
Hasuport, NOs .cieeenicts'e cis'ni —="62) > — "85 BO as 2 |" 394 — 08 a) a “42 +07 
Portland, Mé....5.2---5 «0. mers eardeO. | Oda erst 19) | Ode 72s 800 eb e acoe 
‘Boston; Mass. --.---.c..-<.- 7h | 68 | 227 | 79.) == 77 — 2635 | — 98 | ep 0n |e 08 
Middle Atlantic States. 
“AT aan yieNl Viseias st! iatsisisi= is —24 | +454 | —+86 | —-02] —-*41 | --—-39 | —-715| -——"84 || —. 30 
New Work, NNYccoscceceese —70 | +:°30| —-59| +-29.| —-71 | —-73_| —-84 | —1-05 |. —-33 
Philadelphia, Pa .....:.-... nd) eon, =n oat degiga a — 42 — 30 || 97-2 — 81 
Washington, D.C ..-....--. = "25 | "73 |) 87 |= 82 Wo 9851 40) | 48) et - 03s —— 8 
Lynchbur AVine eee st as 99) 01, 15) 8s Reb As a7 Onis = 159 kaa One OG 
Norfolk, Videenome rece cerate — 59] +-65| +5-00 | —-83 | +3-39 | —1-07| + -04 | —1°30 | —1-00 
- South Atlantic States. 
Charlotte, NU.C.....--.<2-< +90 |* —-69 | 4-78 |~—-43 | “= 50°} —278'| 1-39) 4-92 | 724 
Wilmington, N.C.......--. — “99 +°49 | 41°5 — ‘93 | —1438 | —1.3 +°29 | —.98 — ‘52 
Charleston's: © 5.- sc -cu ss +4°66 | -+7°17 — 85 | —1°03 | +1-23 | —1°55 | —-:66] —1°18 
PATHS tay Gr Byars stclaraier ciel lere —-42 | 41°72 | —-55 | +1°18 | —°72| —°82 +90 | —"S7 
Savannah Gave. taen en =f. 66 | 2°33 | = +32] ——39)]) —="92) 1-52 — ‘41 — 63 
Jacksonville, Fla — 85 | +744) —-85}] +11) —-1l 1:46 | —-86} +1:00 
Gulf States. 
VAti lamba, Garces stew es eee a e109. = 29) |) — 19) | 59 1 105 1:05 26 “40 36 
Mobile, -A.la.ss2 ice se acene aes — °36 |. +2°-83 | —1°16 | —1-42 + 04 —'3 —1 08 — 55 | —1°32 
Montgomery, Ala .......--- —*38 | -++1 46 — "81 | —1-09 — ‘39 — °88 — 95 | 42°83 +1°23 
Vicksburg, Miss ~...5..2..- +1-82 | —1:04 | +°26] —-96! +-68! —-98| +°80| +°36! —15 
New. Orleans, La.......---. 187 |e 729) Sia = 6 Lo |. 7 = OTe ee a ee one 8 
Shreveport, La......-.----- 0: GEE SE ait Se) io easter “93 16 “47 “16 
Fort Smith, Ark dl == 057) =}=- 285) 9 — 33462834) = bale ero On ae oe 
Little Rock, Ark 5 —1 12>} —¥:02'| +34 | + :22)} —-79 17} +:90| —-82 
Palestine, TEx j-co.-scsecss c 5°69) sEd 07 (e978) =="70 1} 70) | dO OO 
Galveston, Lox Mae sac os +14 + °98-] +2°81 | —1°15 | —-99| —-75 | 41°17} +°73) —7 
San Antonio, Tex ---.-.---- a 7D! | Fe 364) eS 7c OSU 469) = Gaal) © 6S tem Oos ano 
Ohio Valley and Tennessee. 
Memphis, Tenn ............ 246) |) — 1-264) 31 | 87 67 52) tb | eek 
Nashville, Tenn .........-.. +4°39 | — 94] —1°05 | +-15] =-46} —-50|] —-:72| — 85] —°23 
, Chattanooga, Tenn......... 62°53 | + 28] — 84 |) + -21 — 366} -—“420/— = 76) | — 67a, —<29 
Wouisville; Ky.s----2 5. seas oD 1-03 1 —— 1100 | at 9) TO C87) 69 a FOZ. 
Indianapolis, Ind... -| —°*22-] —1:04 | —1°25 | + -°85 | —-$1!|—1°12 | —-94 | —1°10 | —-°55 
Cincinnati, Ohio-... -EL-92 | —1-07 |) —<75') -+1:02)| —<09 | 30) | —=15") —=:63 || -F-1.-36 
Columbus, Ohio -5- -..-=- 4 +63 | —-73 71! +°:30) —-71} —-°66|) +:19} —-77| —°68 
Pitishure, Pa sence aecce +11 | —°50| —-59} +-69] —-80) —-91 |] +1-10 | —1°60 | 41°27 
Lake region. 
OS WES Or Nose ese amialatatsere ls + °21 "36 — °66 = 61 —°'70 —'19 
Bufialo, NW ~ ---<- 2 -non-e — 43 | —°67 | — 46} —-41) —-77| —:04 
Cleveland, Ohio ........--.. —"70 | —-71 | —°37 — 34) —-°85| —-T7L 
Detroit, Mich .-...-..-.---- —'76 | — 63} +°49! +:-06| —-77| —°58 
Alpena, Mich ...-.........- +54 | —‘71]} —-21L] +°13 | —-63 | —°35 
Grand Haven, Mich “T4 73 ey la eres Ocoy le eae |) macy E 
Milwaukee, Wis... + °98 — ‘72 | +1:39 + 41 ‘74 — 46 
Chicago, Ti .--2.-.: +°63 | —-90! 4°75] +50 84) —°'78 
CORED RES RN hel anmece seem eceat — 18 |. y— ‘70 + 81 +74 59 | — "83 
Unper Mississippi Valley. ‘ 
St: Paul Minn. 22 sas - +°05 | —-°99 | —1°13 | —-17]} —-81| 4:37] —-61 | —'74 |] —'34 
Wacrosse, Wisicsancecaee es —~85 — 93 — "32 — °20 — ‘56 | +1. 04 — 59 | —1:02 | —-°30 
Davenport, Lowa: .-----, =<) = °89 29 — ‘54 — 44 — 53 +°70 —°85 | —°84 —*70 
Des Moines, lowa ...-..-.-- — 60 | 41°24 | —-97| —-40 | —-+94 |] 41-28 +11} —-70] — ‘17 
Springfield, Il —1°39 | —1°13 | —-30 | —-91] +-°33 —'37 | —'387| +65 
Cairo Ue oer sie t= 1 —1:‘11} —-63}.—-65| —-86|] +.04} —-83 | —-59] —°63 
SteLonish Mom o2..cs teoacems —°82 | —'98| +°77| —'62| —°65! +°39]| —-72] + °39 
Missouri Valley. 
Springfield, Mo....--.....-- +2:°27 | —1°3 —'75 |. 4-1°16 | —°92| +°42] +-25 | +1°70) —-80 
ansas City, Mo ....----... 48 | —1°21} — 63) 41°54] —-68! +4+°46| +°45! —-74) + -68 
Concordia, Kang... -:..-25¢ 42°53 | — 191} — “91 + '30 | -+-3:29 | —-70 +:°71) —°78 | 41°12 
OmoeharNepueenecce a= -6 +3°27 | + -°61 | —1°39 | — 64] —-°53 | 4-01 1:06 “98 +20 
Valentine, Nebr........s... = #290) oi +81 — 69 | 41°58 +24 | —*58 OMe “Oe 
Huron, §, Dak...... veeveces| — £0 |) <— 984 | 84 |5 Ba | a0 e783 | eden G 
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TABLE VII.—Precipitation departures for the season of 1293, etc.—Continued. 


For week ending— 


Stations. June— Jduly— 
5. 12. 19. 26. 3. 10. ale 24. 31. 

Extreme Northwest. 
Moorhead, Minn ........... — 36 93 | —°36) +:°83] +°1 Copa p ale ey “$2 “73 
Bisnerck N.Dak..ck..... 48 | TS | 19. | os ad | eer 4 os | ee hea eee 
Fort Buford, N. Dak ....... — “40 — 12 —'32 | —°62 —'34 | —-28 +°98 | —'24 — 40 

Rocky Mountain slope. 
Havre. Montes iste se ecea- —‘l4 |.—°61 |. —'38 | —°51) —-43| —-24] 4°89 | —-42| —-49 
Helena, Mont -.- -| —'36| —*56 | —-+23 | —-43 00); +43 | — 04] —-21}) —-19 
Spokane, Wash —14| —-29 | —-+33 | —-°35 39°) -E08 |. — 14 | = -"09) | =: 07 
Winnemucca, Nev ..-...--- — 21]; —:21| —12|] —-14] —11} —-07; —-03] +:08] +-03 
Salt Lake City, Utah.....-.- —19} —°21 Cally 14 14 “14 14 66 | +°35 
Cheyenne, Wyo.-:..-.-.-.. +06 | —40| +°52} —:29 27 “41 “36 34] 4°13 
North Platte, Nebr......... +1 °95 —'70 —'15 — 77 + 98 —'55 — 43 — “63 +12 
Demers COlOce 2 are aa cncines — 24 | —°32] —-28| — 33] —-°38| —:38| —°37] —.27] +67 
Dodge City, Kans .......--.- —72| —‘68| —-73| —:20) —-48) —-61| +-09 | +1°35 | —-46 
Ashilene, Lex nc 5. acess ace —’57 | —'68 +13 — 59 | —°46 | —°36 | —°35 +17 —3 
Santa Fe, N. Mex — 21 —'19 | —°21 — 23 —°37 + 40 +-03 | — 35 + °28 
El Paso, Tex ......- Bir O7 Ai ee 20 Tl ees OTE [eNO me -S08 |) Jey |S, | Ae mune) 
a GsouypATi7G.. -jicneiaaiere- nie 00 00 00} —06| —.49| —-73 | 4.76] +.41] —-T71 
Pa.ific coast. 
Olympia, Wash 220. <ci0-2-- —28} +98); +°71) —-32)] —:28| —-06| +°17!| —-14) —-14 
Portland Ores -s..- =~ ~ — *43 —'15 + °2' “40 26 02 12 14 | —<14 
Rosebury, Oreg......--..-.- —"35 | —-06| —-28/} +12) —-25| —-18| —06|] —-07 07 
Reds pludi: Calc. ccna aie sss — ‘34 — 14 —'14 —'ll — ‘06 00 + °03 “00 00 
Sacramento, Cal.-....--.---. — 07 | —-07 | —:07 |] —-OL 00 “00 00 00 00 
San Francisco, Cal ....... -- Sly Si Sate) eel mera 00 “00 “00 00 
Los Angeles, Cal.....-.---. — 07} —-04 ) —-01 “00 00 -00 “00 00.| —. 03 
San Diego, Cal ...-......... —07 |} —-O0l “00 “00 00 00 00 00} —-Ol 
For weeks exnding— y 
i A Octo 
Stations. ugust— September— es 
ef 14. 21. 28. 4, a ui i 18. 256 2. 
New England. 
Masppord, Mer onc = cslecciin-- — ‘70 + 11 +88 + ‘41 — 34 | —°55 +10; —-70 + °09 
Portland WMcehcensc odes aecs = — ‘57 | —*77| +62] —-30| —-°30] +12] +4+-16] —-43| —'556 
Bostony Massese- <2 cice-e.nie +3°16 | —1°04 | +:°76) —°74| —-25|} —°38| —-13| —-46| —-76 
Middle Atlantic States. 

PANID AM Will Nis kas aicin.crerelsic see mse — '83 — ‘61 | +3°47 | —°32 |] —°2 +78) — 52) —:27 
iNew y/OrkoeNW a caccee ne —°97 | +1'50 | 42°80 | —-51 | —-30] +-20! —-61] —-8i 
Philadelphia, Pa...--.-.---- —1°10 | —-97 +°3 — ll — ‘87 | +1°81 +10 —. 65 
Washington, D.C 8S ie Od Ned 28 Ae Oa One ao 
Lynchburg, Va--.-.-- —°89 | —06 | +3:°07 | +1°84 + °22 | +3'20 | — ‘57 +54 
Nomfolkjev ae cstcsseacnerene = Ni36) \oe-fo-23) eedeSO bee-te74 | -1. 800) 21> | Ona eS 

South Atlantic States. 
Chanlotte, Nu <2. -ase secs: +°84 | — ‘68 +24 | +3°98 | +2°46 | +1°11 + °22 —-°75 + +42 
Wilnington, N.C 225... -.-. +3°52 | —1°60 | —1°36 — 99 +08 | —°91 —°*26 | —1°19} —°78 
Charleston, S. C....--..--.--]| +3°56 | +°82 | —°88 } +3-84 | +1 -86 | +2°46 |. —:18 | —1°39 | —1:26 
Augusta, Ga .-...---.--..-- + °43 — 33 — ‘76 | +3°16 , +2°66 + ‘24 —'93} —-89; —-01 
Sayantiah, Gar. os... 2-0 5 3 +38 | +1:°09 — ‘20 | +4°01 | —:23 | +3°89} + -°50 | —1°28 | —1°05 
Jacksonville, Fla.-....-..-- +1°61 | +°83 | —:90 | 42-20} 4-13 | 41°93 | —1-00 | —1°89 | —1°58 

_ Gulf States. 
PATE ATitaN Gat menins eek ce EO Tele 1d OS net Oo eee So lleeta2 8. eee ll ee OCN eer 
MO DIO AL Arse ares ste = +1°72 | 41°44 | —1:42 |~ — 90 | —1°09 | +8:20 | —-78 | —1-07] +8:-60 
Montgomery, Ala -..---.-..- +1°83 | +1°19 —'04 |} —.84 —°70 | 41°73 + °35 — 71. by 
Vicksburg, Miss ......----- + ‘87 —19 ==) —-93 | —1-02. — 52 | ~1:00 a6. — 07 
New Orleans, La..-----.--- 41°74 +-°55 | —1:08 | —1°40, —'99 | +2:18] -—-94 — ‘87 | 42:24 
Shreveport, La .+...-------- ZA Que fA 8 ee t24 04 |r -5 4 eC 28 eel 04 et oT |e a | emer 
Hort smith wATRs cen sees q +1°50.) —77 | —°72 | -—:80'|. — 47) = <77 | -£2°93>) +1742 
Little Rock, Ark — 12) —T71 + 32 — 91 — 27 — 80 +°62) —°25 
Palesuine aL OGememm sae sce +°52 | —-22| — 61 --°74 — "7 —I7 +49 | —'72 
Galveston, Tex..-.----.- + °80 —°58 |} — 64 | —1°61 —°*72 | —1°83.| —1°54 |} —°63 
San Antonio, Tex —°52 | —:70 | —:67 | —1:02 | —1:11 | —1°02 | -—-8l| —°72 
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TabLe VII.—Precipitation departure for the season of 1893, ete.—Continued. 


For week ending— 
Stations. August— September— to 
The 14. 21. 28. 4, li. 18. 2a. 2. 
Ohio Valley and Tennessee. : 
Memphis, Tenn ....-.-.---- — "OL | —55' | — 84} —'57 OT | 42°84} —-79] + °94 | — "68 
Nashville, Tenn .....--.-..- +19 — 34 — ‘56 — 58 | —1°02 | +1:93 —'18 | +1°54 — ‘39 
Chattanooga, Tenn........- 41:05 | +16] —-73| —-98| —‘09| +°46]/ —-65) — 92} — “56 
Louisville, Ky Sorat wie'ate stare fie — 84 + °66 — °83 — 67 | —°80 +04 + 94 +10 + °28 
Indianapolis, Ind ..-.....-. Sh 53 +49 | — 69 p — ‘59 | +1-07 +.09 + °5i 
Cincinnati, Ohioy>....-...-. “Od ‘15 oe AL 66); —'53} +°88] +21 | +1. 64 
Columbus, Ohio —..2.-.<.-5- — ‘02 —4F | — 49+ — it — ‘64 |} —°65 —15| —-17 — 46 
Pyrite burs, Pa. scat cece cee — 58 —'55. 56 | —-l3 | —1:00 — ‘63 — ‘37 + 96 —'51 
Lake region. 
Os We SOmING Werner ccieminine +°30 | —°50| — IT} +88] +3°25) + °16] +°09 |} + °30 — 60 
RE MOERa OF Me Mo eve wes e c ecclsiore mnie — '68 — 38 — 38 + 14 | +297 +18 +-01 — ‘20 — "84 
Cleveland, Ohio: .....2.....-- — 59) +07 | —-44) + 16} +°32 | —-86 | —-88}-—"So; —~% 
Detroit, Mich —10'| +12) — 04} — 27 |-—-63,)" — GB) + 20 —<3E | — “37 
Alpena, Mich .. — TT — 69 +46 | —-19 —'59 |} —'70 |! 41°17 +. 05 — 96 
Grand Haven, Mich.-.....-. —— "68 = 6Oe ls 2ee hei aie —'84 | +:°09 | +-28) +69 
Milwaukee, Wis .-.-------- — "70 | —42] —08} —-43 | —°63 | —'68 | —-65 |] + :°05 | -+-2°32 
Chica eo. MS Asoc ace aoc les ai=' —70 | — 68 | —-54! —-64] —-63 | —'64} —-32°} +38] +67 
Mulwthy Minnis s2).32c0-2-5- — "77 | 47051 |- —-79 | —<18 | —-92-| —%-02')/ —-91 | —-86 || + -23 
Upper Mississippi Valley. 
Sian, Minn ete. se ec en — St] —‘21| —-°73} 4+1°0L | —‘77) —77 | +:°01] + °38] + °20 
Lacrosse, WiS.....--..c.s-0 — "38 | — 45 | 4-08 | — ‘77 | —1.0% | —1°22 | —1d1 | — IS? —-43 
Davenport, Iowa .----.----- — Si | — 10 | —-50 | —-77 | —-77 |) —"77 | —-67 | -- G3 f FEE] 
Des Moines, Iowa:.-.------- — TF | =i +66} —°65| —-84| —84) —'83} — 6h + °36 
Springfield, I ......-...... — 4) | — 43) — 37 | —55 | — FF | —-Fb | — 33) +28 ' —-3S 
Caio =m o=micincsec ceases —'69 | —-02 — ‘18 — "05 — ‘63 | +4:09 — °30 +-20 + 94 
Si Rowis: Mo. cmc cc sess: 2-56) Sav S597) Sage yah 2-097 Ee enh ars -gouly wees 
Missouri Valley. 
Springfteld, Mo..........--- —1:05 | —34| —-76 | —-79| —-94] —-95 | —-g€] 43-78 | 11-12 
Kansas City, Mo ........... 98 “43 39 37 1:09 | —1.10 | —1-05-} +:89|] +64 
Concordia, Kans .........-- —'93 | —°90| —21) +:01 | —-"79 | —1L:06 | —°53 | —-56 | +1°57 
OmahaeNepr esses. =e se ces —77 | +62) 4°58 | —18| —-77| —"77) —-77} —:70| +99 
Valentine, Nebr.......----. — "45 —'07 + 66 "28 — "25 —'28 | —:34 — 35) —.11 
FPUTON Ss BE Sacjcie.s se case = —'78 | —-b4 — 50 | —-50 — 45 —'3 — "35 — 735 — ‘Ik 
DLatreme Northwest. 
Moorhead, Minn.......-...- ES PN Sec ie eee seca eos |! Socal ae oi: 54] 4.740 
Bismarvk, N. Dak .......-.- SN) a ay | eI Seo —'38 | —°28.| —-20 23) + °61 
Fort Buford, N. Dak..-...... —"3 — 27 09 os Lf "24 | 21 +24} —‘17| +°'78 
Roeky Mountain slope. 
iancne, Nomi oo cccis cai cin ctor —'84 |} +65 35 | —'27 | —"ae} —3 92 19 > — 84 
Helena, Mont .-....-..---... —i4| —l4 2) — 19} — 25) + 02 4 +20. = 3 | 1-57 
Spokane, Wash..-..--.....- +01 | — 07 O71, — 10} — 18) +:°06] —-18) +-39} +.-08 
Winnemucca, Nev--.-.--..- 00 “00 00} — 06] + "11 +10 | +:03 | —:05| +19 
Salt Lake City, Utab .-..... —'10 +:20) — Il —'2 4-05 +14) — 17 | —-24 1 +41. 02 
Cheyenne, Wyo.-----..-.-- SOB een ee OS ae ee) 2G) ey Oh ll net ee) 
North Platte, Nebr... —'36 | —:25 + °TE | 4-125 | —-44| — 41) —-35.| —+33 ++ 08 
Denver, Colo Shigeo see -| —°35 — 30 — 10 35: 24 ‘24 17 | —14 + 40 
Dodge City, Kansas.......- — 64) — 7%} 4°34) —-OL | —-37 | —-23] —-20:| —-25 | +2-63 
Abilene, GS OS ee ae sere +272) — 25) —-34) —-17| —°53) —-65! —-70); 41°60] —-67 
Santa Fe, N.Mex...-....... 68 | — 43 | 42-10 | —-14] 4-07} —-a8} 4-21 | —-18:| ott 
El EF HS Oy GONG aetna elal= = a 42°45 — °45: —'3 —'33.| —-38| ---33 | —-14} —-08-| +1-46 
ies ony Auri7cntaccinc ae seeeicle +1°80:) +39] +15} +16) —-28) —-39| — 34) +09] + -21 
Pacific coast. ‘ ~ 
Olympia, Wash... ..--<4. +20 | —-12) —‘l4; —:06) —°33:] +1-01 —6L | —54} —& 
RortlamdeOneg, Jano wos ee nine —14) —4| —-14} —I¢}] —19) 4°68) —-29}| 4-26] + pee 
Rosebury, Oreg .--..-...--. = O7 06 03 07] — OT | 41:22] +58} a7 | 1-40 
Red. Blutf,.Cal--.....-- 00 00 “60 00 OT | + °98 —08| —14] —-16 
Sacramento, Cal....... “00: 00 “00 00-| —-03 AUR |) Oy i ORF le 09) 
San Francisco, Cal — 01 00 00 00 00}, ++ 20, | —-O7." —-0F | —-08 
Los Angeles, Cal.....--..-- — 05 “00: “00 “00 00 00 005k —— "08 | —og 
San Diego; Cal---... 2-2... — 07] — 07} —-01 00 00 00 OOF == 0B) —-OF 


REPORT OF THE CHIEF OF THE BUREAU OF ANIMAL INDUSTRY. 


Sm: I have the honor to transmit herewith my report for 1893, which 
contains acondensed account of the work accomplished during the year 
by the Bureau of Animal Industry. 

Very respectfully, 
D. E. SALMON, 
Chief. 
Hon. J. STERLING Morton, 
Secretary. 


WORE OF THE YEAR. 


There has been great activity during the year in the various lines of 
work conducted by this Bureau, and considerable modification has been 
made in the direction and disposition of the force in the field, which 
will be referred to in the enumeration of the various details which are 
necessary to an understanding of the subject. Notwithstanding the 
large force of employees and the considerable expenditures of money, 
the field of work which Congress has committed to the Bureau of Ani- 
mal Industry has only been entered upon, andamuch greater develop- 
ment and extension is required before the objects of the statutes are 
fully complied with. 16 will be the aim of this report to indicate the 
more important things which should be done in accordance with exist- 
- ing laws, as well as to state what has been done during the fiseal year 
ending June 30, 1893. 


ERADICATION AND CONTROL OF CONTAGIOUS DISHASES. 


The suppression and extirpation of contagious, infectious, and com- 
municable diseases of animals, and more particularly cf the contagious 
pleuro-pneumonia of cattle, was the most prominent object indicated 
by the organic act for the establishment of the Bureau. Other duties 
have since been added, as, for example, the inspection of live animals 
for export, and the inspection of meat for the interstate and export 
trade, but the value of these new fields of work should not lead to 
neglect or to a lack of appreciation of the subjects which were at first 
considered of paramount importance. 

A number of contagious diseases still exist in the United States, 
which cause heavy losses to stock-owners, and which we have not yet 
attempted te suppress or extirpate. Tuberculosis, the most widespread 
of animal plagues, is attracting more and more attention each year, 
because of its ravages among animals and its danger to human health 
and life. Hog cholera is disseminated to all parts of the country by 
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infected cars or by hogs which have been unloaded in infected yards 
and have contracted the disease by such exposure. Glanders in horses 
is controlled in a few of our States only, and eradicated in none. All 
of these maladies deserve attention both because of the direct losses 
resulting from them and the danger to the public health which is 
inseparable from their existence. 


CONTAGIOUS PLEURO-PNEUMONTIA. 


The work for the eradication of contagious pleuro-pneumonia, which 
has been crowned with complete success, demonstrates what may be 
accomplished in this direction by the National Government for the stock 
interests of the country. This disease, which was introduced into the 
United States half a century ago and allowed to spread until 11 States 
had been infected and the entire cattle interest had been endangered, 
has been completely extirpated and no case of it has been discovered 
since March 25, 1892. 

The difficulty of ascertaining definitely that no contagion. exists in 
a district once infected has led to the expression of doubt from some 
sources as to the correctness of the conclusion that the disease has 
been thoroughly and completely eradicated. These objections were, 
however, anticipated and precautions were taken which should inspire 
the utmost confidence. It was the policy of the Bureauto keep up the 
inspection and quarantine regulations in infected districts for six 
months after the discovery of the last case of the disease before declar- 
ing the plague eradicated, and to continue the inspection another six 
months before withdrawing the inspectors from the district. The 
inspection was, therefore, maintained in the counties of Essex and 
Hudson, in the State of New Jersey, and Kings and Queens counts, in 
the State of New York, until April1, 1893. The period of one year after 
the last case of disease expired on the 25th of March, 1893, and the 
entire force engaged in this inspection was dismissed at the end of that 
month. 

In addition to the work of the special inspectors engaged in the 
search for pleuro-pneumonia, the Bureau has another means of discov- 
ering the existence of such a disease, in the meat-inspection service, 
now in operation at the principal abattoirs of the United States. Dur- 
ing the past year nearly 4,006,000 head of cattle were examined at the 
time of slaughter, and post-mortem examinations were made by veteri- 
narians. Such a disease as pleuro-pneumonia could not exist among 
such cattle in the United States without attracting the attention of 
these inspectors. 1n not a single instance, however, have the reports 
shown the discovery of lesions such as indicate either the acute or chronic 
stage of this disease. 

A private inquiry has been recently made by Dr. John W. Gadsden, 
a distinguished veterinarian of Philadelphia, through the members of 
the veterinary profession in the United States, to determine if any 
members of this profession had cognizance of the existence of pleuro- 
pneumonia. In a paper read before the International Veterinary Con- 
gress at Chicago, in October, 1893, Dr. Gadsden stated that he could 
obtain no trace of the disease in the United States and that he was 
convinced of its complete eradication. 

More satisfactory evidence than this it is impossible to procure in 
any country, or under any conditions. The local authorities of the 
various sections of the country have recognized this, and have with- 
drawn the prohibitions placed for so long atime on cattle from districts 
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that were once known to be infected. The only injurious effects which 
remain as a legacy from the period of infection are found in the Cana- 
dian quarantine of ninety days, and the British restrictions on the 
landing of live cattle of American origin, which are stillenforced. There 
are no indications of the length of time which the British Government 
will consider it necessary to maintain restrictions after it has been 
officially notified that such regulations are no longer necessary, but it is 
hoped that the prevailing views of the British people in favor of an 
unrestricted international trade will eventually lead to the withdrawal 
of a prohibition which is as inconsistent with existing facts as with 
these professions of principle. 


TEXAS FEVER. 


This disease, which is caused by infection disseminated by cattle not 
from Texas alone, but from other States adjacent to the Gulf coast and 
South Atlantic seaboard, is now so well understood through the inves- 
tigations of this Bureau that its prevention, except in isolated cases, is 
easily effected. The regulations for this purpose are designed with a 
view of (1) defining the infected district, (2) keeping the cattle origi- 
nating in this district from coming into contact with cattle from other 
sections of the country, and (3) disinfecting cars and pens which are 
likely to be used for susceptible cattle. 

The knowledge of the exact limits of the infected area is still some- 
what imperfect, as it can_be derived only from observations of the 
results of shipping cattle which afterwards come into contact with sus- 
ceptible animals under conditions proper for the transmission of the 
infectious agent. The definition of the infected district, which we 
already know is very nearly correct, is, therefore, experimentally 
changed from year to year to a slight extent, in accordance with the 
results of the experience of the preceding year. In this way restric- 
tions have been removed from a considerable district which was at first 
supposed to be dangerous, but which is now known to be safe. 

The following is the full text of the reguiations for the year 1893, as 
issued by the then Secretary of Agriculture, Hon. J. M. Rusk, under 
date of February 15, 1893: . 


To the managers and agents of railroad and transportation companies of the United 
States, stockmen, and others: 


In accordance with section 7 of the act of Congress approved May 29, 1884, entitled 
“¢ An act forthe establishment of a Bureau of Auimal Industry, to prevent the expor- 
tation of diseased cattle, and to provide means for the suppression and extirpation 
of pleuro-pneumonia and other contagious diseases aniong domestic animals,” and of 
the act of Congress approved July 5, 1892, making appropriation for the Department 
of Agriculture for the fiscal year ending June 30, 1893, you are hereby notified that 
a contagious and infectious disease known as splenetic or southern fever exists 
among cattle in the following-described area of the United States: 

All that country lying east and south of a line commencing at the southwest cor- 
ner of the county of Pecos, State of Texas, on the Rio Grande River; thence follow- 
ing the western boundary of Pecos County to the southeast corner of Reeves County; 
thence following the boundary line between the counties of Pecos and Reeves to the 
Pecos River; thence southeasterly following the said Pecos River to the northwest 
corner of Crockett County; thence easterly along the northern boundaries of Crock- 
ett and Schleicher counties to the southeastern corner of Irion Connty; thence north- 
erly along the eastern boundary of Irion County to the northeast corner of said 
county; thence northerly to the southern boundary of Coke County; thence west- 
erly to the southwestern corner of Coke County; thence northerly along the western 
boundary of Coke County to the southern boundary of Mitchell County; thence 
easterly to the southeast corner of Mitchell County, and thence northerly along the 
western boundaries of Noland and Fisher counties to the southern boundary of Kent 
County; thence easterly along the southern boundary of Kent County to the south- 
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western corner of Stonewall County; thenco northerly along the western boundary 
of Stonewall County to the southeastern corner of Dickens County; thence easterly 
along the northern boundary of Stonewall County, to the southwestern corner of 
Knox County; thence northerly along the western boundaries of Knox and Harde- 
man counties to the Red River; thence northwesterly following the Red River to its 
point of intersection with the one hundredth meridian of longitude; thence north- 
erly from said point of intersection along said one hundredth meridian to the south- 
ern boundary of the State of Kansas; thence easterly along the southern boundary _ 
of the State of Kansas to the northeast corner of the Indian Territory; thence 
southerly along the eastern boundary of the Indian Territory to the southwest cor- 
ner of the State of Missouri; thence easterly along the southern boundary of the 
State of Missouri to the Mississippi River; thence runuing southerly along the Mis- 
sissippi River to the southwestern corner of the county of Lauderdale, State of Ten- 
nessce; thence running easterly following the southern boundaries of the counties 
of Lauderdale, Crockett, Gibson, Carroll, Benton, Perry, Lewis, Maurey, Marshall, 
Bedford, Coffee, Grundy, and Sequatchie to the southwest corner of Hamilton County ; 
thenes northerly along the boundary line between the counties of Sequatchie and 
Hamilton to the southwest corner of Rhea County; thence easterly along the south- 
ern boundaries of the counties of Rhea, Meigs, McMinn, and Monroe, State of Ten- 
nessee, to the eastern boundary of said State; thence following the northern bound- 
aries of the counties of Cherokee, Macon, Jackson, Transylvania, and Henderson, 
State of North Carolina, to the southeast corner of the county of Buncombe, of said 
State; theneo in a northeasterly direction following the Blue Ridge Mountains to 
the southwestern corner of the county of Amherst, State of Virginia; thence south- 
easterly along tho southern boundary of the county of Amherst to the western bound- 
ary of the county of Appomattox; thence northeasterly along the eastern bounda- 
ries of the counties of Amherst, Nelson, and Albemarle to the southern boundary of 
the county of Orange; thence along the southern boundary of the ceunty of Orange 
to the boundary line of the county of Spottsyivania; thence along the eastern 
boundary of the county of Orange to the southern boundary of the county of Cul- 
peper; thenco easterly along the southern boundaries of the counties of Culpeper 
and Stafford te the boundary of King George County; thence northerly along the 
eastern boundary of Stafford Coanty to the Potomac River; thence following the 
Potomac River southerly to the Chesapeake Bay; thence easterly along the south- 
ern boundary of the State of Maryland to the Atlantic Ocean. 

From the 15th day of February to the Ist day of December, 1893, no cattle are to 
be transported from said area to any portion of the United States north or west of 
the above-described line, except by rail for immediate slaughter, aud when so trans- 
ported the following arrangements must be observed: 

(1) When any cattle in course of transportation from said area are unloaded north 
or west of this line to be fed or watered, the places where said cattle are to be so 
fed er watered shall be set apart and no other cattle shall be admitted thereto. 

(2) On unloading said cattle at their peints of destination, pens shall be set apart 
to receive them, andno other cattle shall be sdinitted to said pens; and the regulations 
relating to the movement of Texas cattle, prescribed by the cattle sanitary officers 
of the State where unloaded, shall be carefully observed. The cars that have car- 
ried said stock shall be cleansed and disinfected before they are again used to trans- 
port, store, or shelter animals or merchandise, 

(3) All cars carrying cattle from said area shall bear placards stating that said cars 
contain Southern cattle, and each of the waybills of said shipments shall have a 
note upen its face with a similar statement. Whenever any cattle have come from 
said area and shall bo reshipped from any point at which they have been unloaded 
to other points of destination, the cars carrying said animals shall bear similar pla- 
cards with like statements, and the waybills be so stamped. At whatever point 
these cattle are unloaded they shall be placed in separate pens, to whieh no other 
cattle shall be admitted. ; 

(4) The cars used to transport such animals, and the pens in which they are fed and 
watered, and the pens set apart for their reception at points of destination, shall be 
disinfected in the following manner: 

(a) Remove all litter and manure. This litter and manure may be disinfected 
by mixing it with lime or diluted sulphurie acid, or, if not disinfected, it 
may be stored where no cattle can come into contact with it until after 
December 1. 

(b) ide be the ears and the feeding and watering troughs with water until 
clean. 

(¢c) Saturate the walls and floors of the ears and fencing, troughs and shutes 
of the pons with a solution made by dissolving four ounces of chloride of 
lime to cxch gallon of water. Or disinfect the cars with a jet of steam 
under a pressure of not less than 50 pounds to the square inch. 

_ (5) Itis further expressly provided that cattle which have been at least ninety days 
in the counties of Coke, Nolan, Fisher, Stonewall, Haskell, Knox, and Hardeman, 
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State of Texas, which lio within the above-described area, may be moved from said 
counties by rail into the States ef Colorado, Wyoming, Montana, and South Dakota, 
in accordance with the regulations made by said States for the admission of South- 
ern cattle thereto: Provided— 

(1) That cattle from said area shal! go into said States only for slaughter or graz- 
ing, and shall on no account be shipped from said States into any other State or 
Territory of the United States before the ist day of December, 1893. 7 

(2) That sueh cattle shall not be allowed in pens or on trails cr on ranges that are 
to be occupied or crossed by cattle going to the Eastern markets before December 1, 
1883, and that these two classes of cattle shall not be allowed to come into contact. 

(3) That all cars which have carried cattle from said area shall, upon unloading, 
at once be cleaned and disinfected in the manner provided by these regulations. 

(4) That the State authorities of the States ef Colorado, Wyoming, Montana, and 
South Dakota agree to enforce these provisions. 

The losses resulting yearly to the owners of susceptible cattle, both in the inter- 
state and export trade, by the contraction of this disease from exposure in uaclean 
and infected cars and pens, and by means of the manure carried in unclean cars from 
place to-place, have become a matter of grave and serious concern to the eattle 
industry of the Uuited States. It is absolutely essential, therefore, that this cattle 
industry should be protected as far as possible by separating the dangerous cattle 
and by the adoption ef efficient methods of disinfection. 

Inspectors will be instructed to see that disinfection is preperly done, and it is 
expected that transportation companies will promptly put into operation the above 
methods. 


The following supplementary regulation was subsequently issued 
over your own signature under date Mareh 15, 1893: - 


Notice is hereby given that the regulations of the Department of Agriculture, 
dated February 15, 1893, concerning cattle transportation, are modified so as to per- 
mit cattle that have been in the counties of Wilbarger, Baylor, Throckmorton, 
Shackelford, Jones, and Pecos, State of Texas, since January ft, 1895, and have not 
come into contact with any cattle brought into said counties from ether counties in 
the infected district since said date, to be moved from the said counties by rail into 
the States of Colorado, Wyoming, Montana, North Daketa, and South Dakota, in 
accordance with the regulations made by said States for the admission of Southern 
eattle thereto: Provided— 

(1) That a permit shall first be obtained from the Secretary of Agriculture for 
such movement. Tho application for said permit must state the namo of the county 
in which said cattle are located, the name of the owner of said cattle, the number 
of cattle to be moved, and the route over which said cattle are to be transported to 
the above-named States. 

(2) That said permit shall be forwarded to the inspector of the Department sta- 
tioned at Kansas City, Mo., who will detail an officer to inspect said. cattle and 
ascertain whether they are entitled to be shipped under the provisions of this order, 
and who, upen finding that the same arc so entitled, will countersign said permit 
and supervise the movement of said cattle to the point of shipment. Tho said offi- 
cer, before delivering such permit, shall obtain affidavits of the owner or manager 
of the cattle and of 2 reputable and disinterested persons showing that they are 
acquainted with the cattle sought to be shipped, and that they have known said 
cattle since the ist day of January, 1893, and that said cattle have been kept in the 
territory described above and have not. come into contact with any other southern 
cattle. These affidavits will be forwarded by him to the Department of Agriculture. 

It is further ordered, that the second proviso of the fifth rnle of the regulations 
of February 15, 1893, providing that cattle moved into the above-named States under 
said rule shall not be allowed in pens or on trails or on ranges that are to be ecen- 
pied er crossed by cattle going to the Eastern markets befere December 1, 1893, and 
that these two classes of cattle shall not be allowed to come into contact, is hereby 
rescinded. 


This was followed, May 19, by a further modification as follows: 


Notice is hereby given that the regulations of the U.S. Department of Agriculture, 
of date February 15, 1893, concerning cattle transportation, are modified so as to 

ermit cattle that have been in the counties of Cherokee, Clay, Macon, Jackson, and 

ransylvania, State of North Carolina, since the Ist day of January, 1893, and have 
not come into contact with any cattle brought into said counties from other counties 
in the infected area described in said regulations since said date, to be moved from 
the said counties by rail into the States of Kentucky, Tennessee, and Virginia for 
grazing purposes, in accordance with the regulations made by said States for the 
admission of southern cattle thereto. 
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Again, August 30, the following notice was issued: 


Notice is hereby given that the regulations of the U. S. Department of Agriculture, 
of date February 15, 1893, concerning cattle transportation, are modified, from and 
after September 1, 1893, so as to exclude the counties of Benton, Washington, Car- 
roll, Madison, Boon, Newton, Marion, Searcy, Baxter, Stone, Fulton, Izard, Sharp, 
Independence, Lawrence, Randolph, Greene, and Clay, in the State of Arkansas, from 
the infected area described in said regulations, and the quarantine line established 
by said regulations is hereby changed so as to place these counties north of said 
line; provided, that nothing in this order is to be construed to interfere with the 
regulations cf any State affecting the movement of cattle from this portion of the 
State of Arkansas. ; 


The efforts of the Bureau in maintaining these regulations and in 
preventing the dissemination of the disease have been very successful. 
The large stock yards of the country have been kept free from infection, 
and no reports of losses of any great magnitude from the ravages of 
this disease have been made to the Department. There have been, 
however, a number of small outbreaks, due to violations of the regula- 
tions or to the necessary driving of cattle intended for slaughter from 
the railroads and stock yards to the abattoirs. The roads upon which 
such cattle are driven become infected, and native cattle allowed to 
travel over them frequently contract the disease. On account of the 
large interests involved it would not be advisable to stop the driving 
of southern cattle to slaughter-houses, particularly as the owners of 
susceptible cattle have it in their power to guard against the disease 
by keeping their animals upon their own premises. The animals 
affected are usually cows which are allowed to run at large in the 
suburbs of the large cities. 

It is to be regretted, however, that there have been some violations 
of the regulations by railroad companies, which have been followed by 
the appearance of the disease in various States and also in several ship- 
loads of cattle consigned to foreign perts. The effects of these viola- 
tions of the regulations are very scrious, not only in the direct losses 
of cattle caused by the disease, but in the unfavorable influence on the 
export trade and upon the restrictions enforced by other countries. In 
general, transportation companies have cheerfully and efficiently codp- 

rated with this Bureau by giving stringent orders to their employees to 
comply with the regulations. In a few cases, however, there has been 
a disposition to evade the requirements, which, if persisted in, should 
be met with prosecution in the courts, or, if this fails, by legislation pro- 
viding that cars for carrying infected cattle should be painted a dis- 
tinctive color and used for that purpose only. 

The publication of the special report of this Bureau on the nature 
and causation of Texas fever has led to experiments being made in vari- 
ous parts of the country with a view to destroying the ticks which act 
as bearers of the contagion, and thus rendering the southern cattle 
harmless. The chief difficulties have been to discover some substance 
or compound that could be applied to the infected cattle and which 
would destroy the ticks without injuring the animals or involving too 
much expense. 

Mr. Rh. J. Kleberg, secretary of the Texas Live Stock Sanitary Com- 
mission, has used a mixture which he believes to be effectual and the 
cost of which is only about 1 cent per animal. He has also invented a 
dipping tank to contain the mixture into which the cattle are plunged 
from an automatic trap door in such a manner that they are completely 
submerged. He estimates that 2,000 head of cattle may be passed 
through one of these tanks in a day. 
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The importance of this invention, if experience should confirm the 
conclusions from the tests so far made, would certainly be very great. 
It may possibly lead to the disinfection of all of the cattle from the 
infected district, and thus do away with the separate pens now main- 
tained at the leading stock yards,which have been the cause of more or 
less dissatisfaction but which have been necessary to prevent the spread 
of the disease: Such a change would simplify the regulations, maké 
the prevention more nearly absolute, and would save the annoyance 
and loss of which shippers from the infected district now complain on 
account of discriminations made by buyers against cattle from the 
quarantine pens. - : 

Experiments to test this method will be made during the summer of 
1894 on a plan which it is hoped will give decisive results. The dipping 
tank appears to work very satisfactorily, and there can scarcely be a 
doubt as to the possibility of passing the animals through it with the 
necessary facility and rapidity. The only question isas to the efficiency 
of the mixture which is used for killing the ticks. These parasites have 
great powers of resistance, and in our experiments at the Bureau labo- 
ratory they have not been killed by chemical agents of various kinds, 
even when far too concentrated to be applied to the bodies of cattle. 


MALADIE DU COIT. 


This exotic disease, which has been known in Europe since 1796, was 
first discovered in the United States in 1884. It was doubtless intro- 
duced with some of the horses imported for breeding purposes, and its 
nature not being at first recognized its dissemination occurred before 
attention was attracted to it. A considerable number of animals were 
found to be infected in Ilinois, and the danger to the horse industry 
was such that the disease was eradicated through the efforts of the State 
authorities. 

At that time there were rumors of the existence of the disease in 
other States, but if it existed elsewhere the affected animals were not 
located and interest in the subject soon subsided. 

In 1892 this Bureau was informed of a disease affecting breeding 
horses in northwestern Nebraska, which had the general characters of 
maladie du coit. Dr. George C. Faville was detailed to make an inves- 
tigation, and after examining a considerable number of animals reported 
that this disease existed there and that probably 200 horses were 
infected. 

No.steps were taken for the eradication of the malady until June 12, 
1893, when Dr. Faville was again ordered to Nebraska with instruc- 
tions from the Secretary of Agriculture to codperate with Mr. Edward 
Shelden, agent of the Bureau of Animal Industry, for the purchase and 
destruction of all affected animals. It was found that a large number 
of the diseased animals discovered by the investigation of 1892 had 
since died, and the horse-owners of the infected section had taken pre- 
cautions which had to a large extent prevented the further dissemina: 
tion of the contagion. Thirty-two diseased animals were found in 
Nebraska and five inSouth Dakota. These wereall purchased and killed. 

The expense of eradicating this disease in the States mentioned, 
including the salaries and traveling expenses for the time the animals 
were being searched out, was as follows: 
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This disease is incurable by any methed of treatment now known, 
although @ small proportion of the affected animals reeover without 
treatment. The course of the malady is slow, and, although 16 at first 
appears as a leeal affeetion, it becomes generalized after a few weeks or 
months, and animals may live for three or four years, being capable of 
disseminating the contagion during all this time. It is, consequently, 
neeessary to destroy affeeted animals in order to eradicate the disease. 
In doing this, compensation must be paid, as affected horses are in 
most cases capable of doing some work, and, unless they are bred, 
there is no danger to other animals from them. It is this chance of 
their being bred, either by the present or some subsequent owner, 
which makes it essential that they should be destroyed. 

The disease is one which rapidly spreads among breeding stock, and 
in some eases is so mild that no symptoms can be diseovered except 
upen the mest careful examination by a veterinarian. A stallion 
affeeted in this mild form may be purchased by a person who has not 
the slightest idea that the animal is unsound, and the result is the 
infection of a large number of mares before any one in the lecality sus- 
peets that the deadly contagion has been introduced. 

The existence of this disease in the United States is a great menace 
to the horse industry. If permitted to spread over a large territory, it 
will be very difficult to eradicate it, and the work will require much 
time and a large expenditure of money. Eradication wherever it is 
discovered is therefore very important. 

The extirpation of this disease in Nebraska removes the danger from 
that outbreak, but it is possible that atfected animals still exist in the 
country, and horse-owners showld be on their guard. A disease so 
fatal, and cone which is exotic and so easily extirpated, should not be 
allowed to remain cn our soil. But owners of diseased horses do net 
report its presence in their animals. On the contrary, some of them 
conceal it and allow their animals to communicate it to others. With 
such a lack of public spirit among citizens, the complete extermination 
of the disease may require considerable time, but if stamped out 
wherever found it will eventually entirely disappear. 


TUBERCULOSIS. 


Although tubereulesis is undoubtedly a contagious disease, and is 
spread from one State to another by the shipment of affected animals, 
this Bureau has not undertaken to control or eradicate it.’ The general 
distribution of the disease, the number and the value of the animals 
infected, and the large foree of inspectors that would be required, have 
made it evident that careful deliberation should be given to the subject, 
as the work, when undertaken, will involve great expense. 

Preliminary investigations have been undertaken for determining, 
more accurately than is now known, the proportion of animals affeeted, 
the best means of detecting the disease, and the most practicable 
measures for its prevention and eradication. Tubereulinis being made 
in the laboratory of the Bureau and is distributed to State authorities 
having jurisdiction over the diseases of animals, as a means of codper- 
ating with them. This chemical substance, which is produced during 
the growth of the bacillus in suitable liquids, is of inestimable value 
in detecting the disease, since, when injected under the skin in proper 
doses, it causes the temperature to rise from 2° to 5° F., while in 
healthy animals no such effect is produced. 
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Heretofore all of the tuberculin to be ebtained im this country was 
imported from Europe and sold at prices which greatly restricted its 
use. There is now great demand for it, but the facilities of the Bureau 
have hardly been sufficient to supply the local autherities who have 
been using it. Public interest in the question of limiting the preva- 
lenee of tuberculosis is rapidly increasing and one State after another 
is taking up the work. It is probable, therefore, that preparations 
must soon be made for preparing tuberculin in much larger quantities 
than heretofore. This will require an increase in the expenditures for 
the laboratory, but there certainly is no other way in which such valna- 
ble assistance and coéperation can be given to local authorities with the 
same expense, : 

- Tuberculosis considered as a disease of the domesticated animals is, 
on account of the frequency ofits occurrence and the losses whieh it 
causes, the most important of any with which we have to deal. It 
therefore demands attention from an economic point of view. In addi- 
tion to this, however, it 1s one of the most frequent and fatal diseases 
of mankind, and may be communicated from animals to peoepie who 
consume tubercular meat and milk. There is, consequently, every 
reason why this Bureau, which is charged with the duty of coéperat- 
ing with the State authorities to prevent the spread of communicable 
diseases of animais from one State to another, should do what is pos- 
sible to hmit the spread of tuberculosis. 

Investigations have been made and are being continued te determine 
the frequency with which the bacillus of this disease is to be found in 
the milk from tuberculous cows. These investigations, so far as they 
have gone, indicate that the danger to the public health from this 
source 18 not so great as has been supposed by some authorities. That 
there is some danger, however, is evident from researches which 
have already been made by other investigators. No doubt the pres- 
ence of the bacillus in the milk depends upon whether the develop- 
ment of tubercles has invaded the mammary glands. The questions 
connected with this aspeet of the subject are of such vital importance 
that they shouid be decided at an early day, and the danger may in the 
meantime be avoided by pasteurizing the milk before it is used. 

The danger of communicating tuberculosis to man through infeeted 
meat is not so great as through infected milk. Meatis generally eaten 
cooked, and is as a rule raised to a sufficient temperature to destroy 
the vitality of the bacilli, The meat inspection now applied by this 
Bureau to carcasses slaughtered for the interstate and foreign trade is 
an additional protection of much value. 

It has recently been asserted that the meat and milk of tuberculous 
animals contain a sufficient quantity of tuberculin to make them espe- 
cially dangerous articles of food for people already atfected with tuber- 
culosis. This assertion, extremely alarming to the large number of 
peopie who are more or less affected with the disease, is based on the 
known fact that tuberculin is produced during the multiplication ofthe 
bacillus, and when introduced into the tissues of an affected person in 
sufficient quantity it causes anaccess of fever, which is probably accom- 
panied by a temporary increase in the development of the germs. 
These facts, however, do not warrant the conelusion just mentioned, 
which has been drawn from them. Itis extremely doubtfal if tuber- 
culin exists at any one time in the tissues or in the milk in sufficient 
quantity to affect the persons consuming these articles of food. It is 
equally doubtfulif it would produce its characteristic effects when taken 
into the stomach of the consumer, even if it should exist in the food 
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to such an extent that the consumer of these articles would receive a 
full dose in the amount of food consumed at one time. Tuberculin, to 
produce its characteristic effect, must be injected hypodermically into 
- the tissues, When it is administered by the stomach, we have good 
reason to believe that it is decomposed by the digestive processes, 
either partially or completely, and that, consequently, its ingestion is 
not accompanied by the danger which has been attributed to it. - 

There is already enough alarm felt in connection with the danger of 
consuming the products of tuberculous animals witheut unduly magni- 
fying the results which may follow to the helpless consumer. So far 
from sharing the view alluded to above, the writer is of the opinion 
that it is perfectly safe to consume the carcasses of animals which are 
only slightly affected and which are in a satisfactory condition of flesh. 
The emaciated carcasses of tuberculous cattle should under all circum- 
stances be condemned, as well as all carcasses in which there is any 
considerable development of the tubercular process. But when, as is 
very frequently the case with animals slaughtered on the tuberculin 
test, there is only an insignificant lesion in one of the lymphatic glands 
and the animal is fat, free from fever, and shows the general signs of 
good health, the quality of the meat is not affected, and it may be con- 
sumed with perfect safety. The demand for the condemnation of these 
carcasses is based upon sentiment, not upon reason; and it is the duty 
of the scientist to advise against such useless destruction of food prod- 
ucts, the wholesomeness of which has not been impaired. 


GLANDERS. 


Glanders is a contagious and incurable disease of horses, more wide- 
spread than is generally supposed. It is also communicated to man 
from affected horses, and is then nearly always fatal in its results, 
This disease has been allowed to spread without adequate efforts for 
its control, until it can now be found in nearly every city of any con- 
siderable size and in many country districts. The greatest obstacle 
heretofore existing to its eradication was the difficulty of making a 
positive diagnosis with many suspected animals. With many affected 
horses the symptoms are obscure and indefinite, but the power to com- 
municate the disease is just as marked as with those having the most 
apparent symptoms. 

Fortunately, it has been shown by recent researches that the bacillus 
of glanders produces a substance during its growth in culture liquids 
similar to the tuberculin produced by the bacillus of tuberculosis, and 
that this substance, which is called mallein, may be used for the diag- 
nosis of glanders in the same manner as tuberculin is used for the 
diagnosis of tuberculosis. The greatest problem connected with the 
control of glanders is, therefore, solved, and the question is no longer 
one of possibility but of expediency. 

In order to assist State authorities in this work, maliein is prepared 
at the laboratory of the Burean and is supplied to them without expense. 
Occasionally a veterinarian is detailed to conduct the test and decide 
doubtful cases, but the number of veterinarians available for such 
work on the force of the Bureau is so small that it is impossible to 
respond to all requests from local authorities for such assistance. It 
is evident that more vigorous efforts should be made to eradicate this 
dangerous and destructive disease. The losses from it each year must 
be enormous, but it is impossible to obtain any general statistics. The 
danger to mankind is also considerable, and every year cases are 
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recorded of its transmission to attendants of diseased horses or to 
unsuspecting persons, who have received the virus in the eye, nose, or 
mouth as it has been blown from the nostrils of some horse they have 
passed on the streets. 

We know now that glanders arises from contagion only, and that it 
may, consequently, be stamped out, as pleuro-pneumonia has been, by 
the judicious application of veterinary sanitary measures. Efforts for 
its suppression are all the more indicated in this time of depression in. 
the horse industry, when the losses from the malady are severely felt, 
and when the compensation for condemned animals would be less than 
under ordinary conditions. 


INSPECTION OF ANIMALS IN TRANSIT. 


The inspection of animals which are in course of transportation from 
one State into another or into foreign countries, or which have been 
imported from foreign countries into the United States, has been main- 
tained. The object of this is to prevent the dissemination of the dis- 
eases of cattle which already exist in the United States, to prevent the 
introduction of contagious diseases with imported animals, and to enable 
our inspectors to certify to the healthfulness of exported animals. The 
number of animals, mostly horned cattle, which must be inspected for 
these purposes is very large, and the work is arduous and exacting. 


INSPECTION OF SOUTHERN CATTLE. 


During the quarantine season from February 15 to December 1, 1893, 
the inspectors of this Bureau inspected 64,184 carloads of cattle from 
the infected district. These cars contained 1,737,380 head of cattle, 
which were placed in the quarantine pens and kept separate from sus- 
ceptible animals. Of these cattle 20,075 carloads were in transit for 
points beyond the first stock yards where they were examined. In all 
of these cases the cars and waybills were marked and theinspectors at 
the other cities were notified, in order that there might be a supervision 
of their movement until their destination was reached. 

The cleaning and disinfection of the cars in which infected cattle 
have been shipped is performed under the supervision of the Bureau 
inspectors. During the season of 1893 they reported the disinfection 
of 56,406 cars. 

In addition to the supervision of such cattle moved by rail for 
slaughter, there were inspected 248,230 head of cattle shipped or driven 
from Texas for grazing purposes. Ofthese, 4,182 were from the infected 
area, and were held in quarantine until they could be safely moved. It 
was also necessary to intercept and quarantine 42,500 other cattle which 
the owners were attempting to drive across the quarantine line in vio- 
lation of the regulations. 

It will be seen from this statement of the work accomplished that the 
prevention of Texas fever involves a service of considerable magni- 
tude, and one that is distributed over a very large territory. 


INSPECTION OF IMPORT ANIMALS. 


The inspection of animals imported into the United States has been 
continued under the act of Congress approved August 30, 1890. On 
account of the official announcement by the Government of Great 
Britain that cattle imported into that country from Canada were found 
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affected with contagious pleuro-pneumonia, this Department issued an 
order on February 3, 1893, requiring that all cattle imported into the 
United States from Canada should be retained in quarantine for a 
period of ninety days. The total number of animals arriving from 
Canada inspected by this Bureau at the time of importation was 
462,092. Of these, 445,507 were sheep, 577 were cattle, and 16,008 
were swine. The quarantine stations established at the ports of New 
York, Boston, and Baltimore for the reception of animals imported from 
countries not on the American continent were maintained during the 
year under the regulations whieh have been enforced for a number of 
years. The total namber of animals quarantined at these stations was 
1,297, of which 77 were cattle, 1,189 were sheep, 24 were swine, and 7 
were trained animals. No cases of contagious diseases were found 
among the imported animals during the year. Attention is again called 
to the fact. that no legislation bas been enacted which provides for 
the inspection of horses imported into the United States. These ani- 
mals are sabject to several very dangerous contagious diseases, which 
may, at any time, be introduced with them. Already one disease, 
known as “dourine,” or “‘maladie du coit,” which is not indigenous to 
this country, has been Introduced by horses, and this Department 
deemed the matter of such importance that measures were taken, at 
considerable cost, for eradicating it. 


INSPECTION OF EXPORT CATTLE. 


— The inspection of cattle for export has been continued during the 
year under the provisions of the act ef Congress approved August 30, 
i8s0. The total number of inspections made during the fiseal year 
ending June 30, 1893, was 611,542. This number ineiudes reinspections 
at ports of export of cattle previously inspected at the interior stock 
yards. The total number of cattle tagged for export was 289,240. Of 
the total number of cattle examined 292 were rejected for various 
causes aS not being in proper condition for shipment abroad. The 
exports of live cattle were about 100,000 head, or 253 per cent less than 
the preceding year. The falling off occurred during the last half of the 
year, as the first two quarters showed a slight increase. This loss of 
trade appears to have been the result of an increase in the cost of expert 
cattle in the American market, which amounted to from 80 cents to $1 
per 100 pounds. 
VESSEL INSPECTION. 


The inspection of vessels has been continued in accordance with the 
regulations prescribed under the act of Congress approved March 3, 
1891, for the safe transport and humane treatment of cattle in their 
voyage across the Atlantic. The total number of vessels inspected 
was 696, of which 282 sailed from the port of New York, 209 from Bosten, 
i from Portland, 13 from Newport News, 69 from Philadelphia, 6 from 
Norfolk, and 116 from Baltimore. Of 294,002 head of cattle landed in 
Great Britain during the fiscal year the losses at sea amounted to but 
1,377, being 0°47 per cent, or less than one-half of 1 per cent. The loss 
for 1892 was seven-eighths of 1 per cent, and for 1891 it was 12 per cent. 
There has consequently been a continuous diminution of losses at sea 
as the result of the enforcement of the regulations of this Department. 
The regulations bearing upon this are the Texas fever regulations, 
which prevent the infection of export cattle with this disease; the 
inspection of export cattle, whichprevents diseased animals from being 
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exported, and the vessel inspection, which seenres proper ventilation, 
strong and properly constructed fittings for the ships, and. good attend- 
anee. One of the largest exporters recently informed the writer that 
whereas, before the enforcement of these regulations, he had paid as 
high as 8 per cent on the value of the export animals for insuranee, he 
had just made a contract with an insurance company insuring his export 
eattle for this year for three-fourths of 1 per eent on the vaine. 


INSPECTION OF AMERICAN CATTLE IN GREAT BRITAIN. 


This Bureau has continued the inspection of Ameriean cattle landed 
at the foreign animal wharves in Great Britain during the last fiseal 
year. The objeet of this inspection is to learn the condition in which 
our cattle arrive, the extent of the losses at sea, and to determine whether 
the Inng disease with which some of these animais have been found 
affected. by the British inspectors was really contagious plearo-pneu- 
monia as alleged. Without such an inspeetion we would have no means 
of determining the beneficial effects of the varicus regulations for pre- 
venting disease and losses at sea among export cattle. During the 
year 54 animals found among American export cattle have been reported 
by the British vetermarians as being affected with contagious pleuro- 
pnemmonia. CGurmspectors in Great Britain have examined the Inngs 
which were produced as evidence of this disease, and have in each 
instanee pronotmeed the diagnosis meorrect, and declared that the 
animals were affected with the noncontagious forms of pneumonia which 
arise from exposure during the voyage. The history of these animals, 
however, has been traced by following the records of the inspection and 
tagging in the various stock yards in this country, and it has been clearly 
shown that no contagious disease existed where the animais were fat- 
tened, or where unleaded and fed in transit. 

The effect of the regulations for the inspeetion and supervision ef 
export eattle has been exeellent from every pomt of view. The expor- 

' tation of diseased cattle has been prevented; the losses at sea have been 
reduced to a mininum; thecattle have arrived in better condition than 
ever before; the insurance rates have been recuced, and the trafiie has 
been. facilitated. The British restrictions preventing the shipment of 
American eatile inland have not yet been revoked, but the reason 
alleged for their enforcement has been removed, and, although the goy- 
ernment has been very deliberate and conservative in its action con- 
cerning this matter, it is presumable that in the end the United States 
will obtain fair treatment for this important branch of its export trade. 
Until this is accomplished, it is extremely important that the inspec- 
tion service, both im this country and England, should be maintained. 
Without the reeord obtained from this service, the argument in favor 
of admission of our cattle eould not be made conclusive. 


MEAT INSPECTION. 


The inspection of live stock and their products under the act of 
Congress approved March 3, 1891, has been continued in the manner 
prescribed in the regulations of March 25,1891. The total number of 
animals examined which have been marked for identification in the 
manner preseribed in this law was, for the fiscal year ending June 30, 
1893, 6,354,702. Of this number 3,922,174 were beef cattle; 92,947 
were calves; 870,512 were sheep, and 1,960,069 were hogs. There were 
1,036,809 quarters of dressed beef tagged and exported, and 10,534,102 
quarters of dressed beef tagged for the interstate trade. There were 
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9,096,613 packages of canned, salted, and smoked beef stamped for 
identification, and 38,955 packages of pork products likewise stamped. 
Of the cattle inspected there were found diseased on ante-mortem exam- 
ination 95, and on post-mortem examination 1,584 animals were con- 
demned. Trichinew were found in 60,108 carcasses of swine, being 3315 
per cent of those examined. Of the animals, excluding hogs, condemned 
as unfit for human food, 133 were affected with actinomycosis; 583 with 
tuberculosis; 117 with Texas fever; 589 were badly bruised, and the 
remainder were otherwise affected. 


IMPROVEMENT OF THE MICROSCOPIC WORK. 


The experience of the Bureaa in making microscopic examinations 
under the system first established proved that one microscopic exami- 
nation of the three specimens taken from a carcass in the manner 
described in the regulations was not sufficient to conclusively establish 
the freedom of the carcass from trichine. The system was therefore 
changed on September 7, 1892, and an order was issued requiring a 
double examination to be made of each of the samples submitted for 
microscopic examination. Out of 1,172,047 carcasses examined since 
this order went into effect, there were found on the first examination 
34,552 containing trichine, while on the second examination there 
were found 5,518 others affected in the same way. This demonstrates 
the necessity of a second examination in order to secure conclusive 
results. 

COST OF INSPECTION, 


The cost of the inspection of cattle, sheep, and calves for the year 
ending June 30,1892, was 54 cents per carcass. The cost of micro- 
scopic inspection of pork was 6 cents per carcass. Tor the year end- 
ing June 30, 1893, the cost of the inspection of cattle, sheep, and 
calves was reduced to 44 cents per carcass, while the cost of micro- 
scopic inspection was increased by the double examination to 8? cents 
per carcass. The following tables show the cost of inspection in detail 
by months: 


Statement showing the number of animals inspected, total cost of meat inspection and micro- 


scopical examination cf pork, and average cost per head for examination during the fiscal 


years ended June 80, 1892 and 1893. 


4 


FISCAL YEAR ENDED JUNE 30, 1892. 


| Number of | 
cattle, ‘ aie Average | Number of : F Aver 
Month. sheep, and Cost te "| cost ee hogs Cost of in- an fee 
calves, BNO head. inspected. SEER head. 
inspected. 

5 Cents. Oents. 
OILEL Vgteta stove, ataia)alealalaieieielemsie/saperstere | 186, 009 | $12, 337. 54 62 9,655 | $2, 025. 51 21 
EASUIONG Saree (eas clei s eretei as ene 280,600 | 14, 402. 55 53 14, 650 2, 236. 62 ee 
SODLOMIN Glaeser soe ~seeemece Renata 396, 742 | 15, 704. 69 4 36, 851 3, 950. 17 103 
Ocboberrsna.s-cace sae aeete aoe 463, 384 | 16, 224.24 34 108, 978 5, 961216 5s 
Novem bern ass one ce ce cac anes 334,997 | 18, 872. 60 58 119, 387 6, 047. 31 5k 
DSGOM DOL Wetec iach sole menace ct 308, 919 | 14, 752. 72 48 130, 995 6, 297. 02 4g 
SIEINUIGA fenoose sabe eee cnet acres 325,449 | 19, 541.96 6 138, 290 6, 451. 60 53 
INS TERA Be Ceereod oe Mae rere 278,869 | 16, 127. 83 53 126, 447 7, 006. 23 5h 
IN ERO Nira dea SoS SRO Seco Cee cess 308,182 | 16, 631, 24 54 113, 297 7, 205. 37 5s 
DG OSS Roem CSAS OOOO ORCI 289,725 | 15, 930.05 53 141, 865 7, 026, 61 5 
Mia ite sttens naman sw cele eden 315,906 | 20, 887. 66 63 152, 419 8, 155. 80 5k 
PUNO esse cece SORAaSsGaos 322, 767 | 32,996. 65 103 185, 241 | 14, 701. 82 1% 

aly | eS ee | See ee 
AS ETOL ALC ems ceicieies obra eo, Olly O40 5|-a14, 409.7 |e cmietie c eer Hye Os O70) lad tf OOO eel eee eae eierare 


pronase cost of inspection for the year: Cattle, sheep, and calves, 5} cents per head; hogs, 6 cents 
per head. eee 
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Statement showing the number of animals inspected, total cost of meat inspection and 
microscopical examination of pork, and average cost per head for examination durirg 
the fiscal years ended June 80, 1892 and 1893—Continued, 


FISCAL YEAR ENDED JUNE 30, 1893. 


aye bet of 
cattle, ms Average | Number of | . Average 
Mozxth. sheep, and | Cost - m- | cost per hogs Coens cost per 
calves, spection. | “head. | inspected. | SPe¢tlon. | “head, 
inspected. | 
Cents Cents 
RUAN Sires mee eta teteretal ie nictete Sei lolat ew al clatae 367, 655 | $16, 713. 55 43 164,195 | $9,671.83 Gye 
IND ERI CTR Dam Het pee NAS eE ACERS 412,756 | 17,043. 61 43, 181,666 | 11, 494. 09 64 
Reptembersescae- renee seo ee 472,156 | 16,348.01 3h 126,017 | 11, 686.02 92 
October...-... Sb So cuebSo3boneon 489, 672 17, 289. 29 33 127, 923 12, 330. 49 92 
NiOnens ber tress reme eee essa: 461, 043 | 21, 341. 62 42 137,446 | 12, 848.76 92 
DScomNeryas- as ace ose cee ee 398, 390 20, 644, 23 54 159, 341 17, 175. 70 102 
400, 448 | 20,379.19 Bas 213, 307 | 19, 823. 92 93 
358,117 | 19, 021.27 Bi 181,654 | 17,996.44 92, 
387, 723 21, 982. 70 53 177, 187 17, 341.78 92 
376, 842 | 19, 858. 04 54 171, 701 14, 568. 14 | 8s 
386, 251 17, 652. 71 42 182,734 | 14, 229. 04 | 7 
374, 580 | 18,006.15 42 145, 898 13, 200. 87 | 9 
PASROMECAIEG an cielee isles =e 4,885, 633. | 226, 280.37/)....-.--.- 1,969, 669 | 272,367.08 )|.. 22-0 
| | | 


Average cost of inspection for the year: Cattle, sheep, and calves, 43 cents per head; hogs, 8? cents 
per head. 


EXPORTS OF INSPECTED PORK. 


During the year ending June 30, 1892, there were exported of 
inspected pork 76,911 cases, containing 38,152,874 pounds. For the 
year ending June 30, 1893, the exports of inspected pork amounted to 
only 41,715 cases, containing 20,677,410 pounds. The quantity exported 
directly to countries requiring inspection in 1892 was 22,025,698 pounds, 
and in 1893, 8,059,758. There has consequently been a very heavy 
decrease in the amount of exports of inspected pork during the past 
fiscal year, It is asserted by packers and shippers that a considerable 
portion of the inspected pork which is shipped to Great Britain, Hol- 
land, and Belgium is reshipped to countries requiring inspection, but 
this Department has no means of determining the exact quantities. 
It shouid be added that the falling off in the export trade was not con- 
fined to inspected pork, but was also marked in the total quantity of 
pork exported to all countries. In 1892 the quantity exported was 
665,490,616 pounds, while in 1893 it amounted to but 527,308,695 pounds. 
This decrease is, no doubt, accounted for by the high prices of pork 
which have prevailed in this country during the fiscal year 1893, and 
which affected the trade to countries requiring inspection more disas- 
trously than the general trade, because the markets for American pork 
in those countries had been more recently opened and were less firmly 
established. The following table shows the number of pounds of 
inspected pork exported from the beginning of the inspection to June 
30, 1893, by countries. 
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Statement showing the number of pounds of inspected pork products exported and examined. 
under the act of Congress of March 3, 1891, from the forst exportation ef such products, 


September 6, 1891, to June 30, 1593. 


Countries to which shipped. 
Number aos zis 
Location. of hogs ’ ; (Creat iw 
examined.| Germany.| Belgium. Hollend. Tene Prance. 
4: + r 

(OUMICR ROSS ace baosocode 7osber 1,127, 428 | 16,047, 888 | 6,332,539 | 1,757, 764 715, 992 1, 168, 127 
Milwaukee..-.--2..--2-/---F 360; 798 | 2, 274, 12 578, 2382 | 466,043 | 6, 176, 820 139; 198 
Indianapolis 9, 488 2, 546 38, 218 12, 840 ATR S050 Soames 
Kansas City.--. 659, 018 | 1,188, 151 941, 307 479, 313 167, 877 223, 523% 
South Omaha. 805, 245 | 1, 450, 394 936, 305 682, 806 50,001 18, 504 
Boston ...--=.. — 318, 821. | 5, 861, G82 | 2,220,328) 2,805,037 |-...---..-- 307, 283: 
Ottumyy a. 2caa- one = 60, 656 UH, eile | ps wie peas miele msc ose oh 565, 583 6,820 
Cleveland -.....< 91, 109 189; G&L NZS ONG ees cet rorerse e+ 38, 527 1, 050 
Buffalo’. -.. =. 129, 642 Se AGE Ree oi cere meeeali ee esos racy a OOO, OO = eee trea 
Last St. Louis 7, 630 VALS MES 2 OS eee ESR eae teen | eae 5 ee se re Sea eers 
TNS ANY Otay cette ego reo ies BG SATE isa imaeper rma win ea eae ete mb ay coe erin os cae et Geter ern 

Agoregate .........--| 3,082,726 | 27, 376; 187 | 11, 060, 280/; 6, 203, 803 | 11, 186, 146 1, 864, 515 

Countries to which shipped. 
= Tetal 
Location. | Norway etd Naot | DUMP ER Ox 
Denmark, Italy. | and Spain. Ae | te pounds. 
| Sweden, a eee ee ds 

OIC se seco noceeeee see 312, 991] 76,907 208, 319 26, 626, 696 
MGV WIKCO =. seoeieeh ascii 15, 085 or 9, 750, 380 
INCMAM AW OMS ee csi setae tel ieee cies Be 101, 129 
WCAMGRSMGCUDY cots anv te eeleemee eens 2, 964, 750 
BomtleOmraleas ass.) casas anne ean a 3, 181,708 
BRGTOM, sce anal ate eee 428, 325 FH, 689, 411 
Qian ines &. SS hss Ste eR nen eh TL0, 140 
(Cieriotaan ee a etre cfemce vais tics: 247, 603 
Wit eens 3, 436, 805 
East St. Louis... ns 205, 313 
B SUSY Ns ig: yee meee reamed | Se eRe eee * 268, 274 

Aggregate... ....—..! 756.401. 83, 516 | 332,.381.| 4,937 19, 580 11,169} 59, 117,299 

* Stored in New York subject to export orders. 


Siatement showing exports of pork products to the countries requiring certificates of énspec- 
tion, the estimated value of such prodets exported, and the cxp 


ment of the work, June 22, 1891, to Fune 30, 1892, 


enses fF 


am the eormenee- 


Leeation. 


Number of 
pounds 
exported to 
countries 
requiring eer- 
tifieate to 
June 30, 1892. 


Estimated 
\yalue on basis 
of 12 cents 
per pound, 


Cost of work 
to June 30, 
1893, 


Chicago 
Milwaukee 
Indianapolis . 
Kansas City - 
South Omaha... 
Bostom...--- 


Total 
Pittsburg 
Nebrag mas@iGvieeenc a2 a= ease -eseelanoae eee oeeeee ee eeeee 
IG UILRS ¢ osing Snobs econ TE SesaO HN EEoBa Sood On uaSaoe ScoUOnOCE 


Aggregate ....... Siti sieeio oes) tees eters cies eres ere 


17, 605, 913 


$2,112, 709, 56 


$68, 709. 29 


2, 428, 407 291, 403. 84 23, 533. 67 

2, 546. 305.52 5, 297. 0S 

1,.366, 621 163, 994. 52 | 43,291. 80 

I, 468,898 | 176, 267. 76 |) 26, 492. 0F 

6, 604, 050 792, 486. 00. | 21,959. 72 
144, 551 17, 346. 12: |. 8: 923. 17 

190, 720 22, 885. 32 |; 18, 174. 89 

68, 546 8, 225. 52 F 12, 268. 25 

205, 313 24, 637, 56 1, 733, 93 

20, 585, 556 | 3, 610, 266.72 225, 383. 89 
Novexportiiuln eee eens 3, 874. 91 
SNovesspottisaa Mecsas seseee 6, 563, 68 
Hee bape oso cdoclocausouaectoe 14. 50 
30, 085, 556 | 3, 610, 266. 72 235, 836. 98 
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Staiement showing number of pounds and cases of inspected pork exported during the 
jiseal year ended June 30, 1893. 


Countries. Pounds. | Cases. 
| 

COUNTED Varateret ares taatete aya ete ie eletslar Chae estate (Siete aiataya) «aya eiaers casio oleh sama neee eee 16, 404 
SOL CTEM e ae Hie te a ie eT Sas oe Pe Seen wi callie DER Cope ee ee 7, 807 
TELUS VEE ous See ES | a oh cod Wine Tas ieee a Reena RINE, Sek vi 3,501 
EAL C OM tee ROR eo citees na PAN ae Nah. ane MES. Moves ol) Steere eae eee 522 
(GRRE ed StI SPA ge ter SERA See time epee haan tg fe eee es gn ae 3, 248 
Derg ana eke yes cee ete Nes te tare See Se ent OE Es 20 
PbAEY (2 2a. bee costs cies 20 
Norway and Sweden 50 
British Columbia. 125 
Swiezerhand! So. n.weasene 18 

ANCA Nias oe tae oe a oe dey il ee sh SUIT ee SE Tce a ie 20,677,440 |- 41, 735 


ADDITIONAL LEGISLATION NEEDED. 


While the work of meat inspection has been found to be practicable 
and has been enforced without friction, the Bureau is not able, under 
existing laws, to properly dispose of unwholesome and condemned ear- 
casses. An extension of the inspection, which has been mae since 
the close of the fiscal year ending June 30, 1893, to the ante-mortem 
and post-mortem examination of swine, inereases the number ef con- 
demned carcasses and adds to the diificulty of protecting consumers 
from condemned meat. The act of Congress of March 3, 1891, under 
which this inspection is carried on, does not definitely provide for the 
disposition of unwholesome or diseased carcasses, Section 5 of this 
act makes it unlawful for any person to transport from one State to 
another the carcasses of any sheep or swine, or the products thereof, 
which, on the inspection provided by the Department of Agriculture, 
had been declared by the inspector to be unsound or diseased. A pen- 
alty is provided for any violation of this section. There is nothing in 
the law, however, which prevents the marketing of these diseased car- 
casses in the State where the animals are killed. While there is no 
difficulty in condemning an animal that is found to be diseased or in 
placing a tag on the carcass, it is still possible for the owner to remove 
this tag and use the carcass in the local trade. It may be added that 
it is practically impossible for this Department to follow such diseased 
carcasses into the local market and prevent their being resold and 
shipped outside of the State. Itis an unfortunate fact that there is 
not proper protection in the law for the consumers of meat in the State 
where diseased animals are killed, and that such meat may be shipped 
into other States without detection in the manner above indicated. To 
guard against this danger there should be some legisiation compelling 
the immediate destruction of any animal or carcass found by the 
inspectors of this Department to be diseased and unfit fer human 
food. Inno other way ean the public be properly protected against 
the use of this meat. 


PUTURE WORK OCF THE INSPECTION DIVISION. 


The present duties of the inspection division indicate that the inspec- 
tion of export cattle, import cattle, vessel inspection, the transportation 
of Southern cattle, and meat inspection may be considered as having 
become regular and permanent lines of work. These different branches 
of the service, with the exception of meat inspection, are now well organ- 
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ized and have a force sufficient to cover the entire field of work. The 
meat inspection must still be extended to many different abattoirs where 
it has not yet been enforced. An order of September 13, 1893, extends 
the meat inspection to all swine slaughtered in the United States for 
both the interstate and export trade. This will require an increased 
number of inspectors and assistants. The time has come, however, 
when there is no longer reason for not enforcing the act of March 3, 
1891, which requires the inspection of all cattle, sheep, and swine 
slaughtered for the interstate trade. The value and desirability of this 
inspection is appreciated by both the producer and consumer, and the 
importance of it is even greater than is generally supposed. The aim 
of the Department should therefore be, in the fulfillment of the duties 
devolving tipon it under the statutes, to extend this inspection as rap- 
idly as possible, until all the animals which are killed for interstate or 
foreign commerce come under this supervision. 


PUBLICATIONS. 


Three important bulletins have been issued during the year—one on 
Texas or Southern cattle fever, which changes almost entirely pre- 
vailing views in regard to this disease; the second giving a detailed 
report of the experiments for the cure of actincmycosis, which demon- 
strates that this disease, so long believed to be incurable, may be 
treated with great success; a third which gives the results of investi- 
gations in relation to infections and parasitic diseases of domesticated 
animals. These bulletins are all extremely important. They contain 
investigations extending over a considerable period of time, and they 
are among the most valuable scientific publications which have recently 
been issued in any country. 

Appended hereto are reports from the Division of Animal Pathology 
and the Biochemie Laboratory. 


INVESTIGATION OF INFECTIOUS DISEASES OF NOMESTICATED 
ANIMALS. 


By Dr. THEOBALD SmitTH, Chief of the Division of Animal Pathology. 
TUBERCULOSIS IN CATTLE.* 


Considerable attention has been paid to this subject during the year 
by this division. In view of the widespread interest now manifested 
concerning this disease, it seemed best to briefly discuss here some of 
the means which should be resorted to in dealing with it, and to leave 
the detailed statement of the investigations carried on during the year 
for separate publication in the form of bulletins. 

The subject of prevention, as applied to the bovine disease, has not 
thus far received the attention it merits. Comparative pathologists 
have exploited certain other phases largely bearing on meat inspection. 
Thus in Germany much discussion has taken place among prominent 
veterinary hygienists as to the relative fitness of the meat of tubercu- 
lous animals for human food. Much investigation of a certain kind has 


*The reader is referred to the following publications on this subject in former 
reports of the U. 8S. Department of Agriculture: First Annual Report of the Bureau 
of Animal Industry, p. 350; Sixth and Seventh Annual Reports (1889-90), p. 45; Report 
of the Secretary of Agriculture for 1889, p.93; Special Report on Diseases of Cattle, 
p. 398; Bulletin No. 3 of the Bureau of Animal Industry (1893), p. 60. 
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~ been stimulated by this discussion and much of importance brought to 
light, yet the problem of preventing the living animal from taking the 
disease has not been the direct object of these researches. It should 
not be forgotten, however, that every new fact elicited willin some way 
contribute toward the checking of this now frightfully prevalent cat- 
tle disease, and that rational suggestions can have permanent value 
-only when the natural history of this disease in all its bearings shall 
have been most fully illuminated. It is fortunate for veterinary prophy- 
laxis that tuberculosis as it occurs in the human family has been made 
the subject of exhaustive investigations. From the results obtained 
we may draw freely in discussing the prevention of bovine tuberculosis, 
for the bacillus causing the disease in cattle and the one causing the 
disease in man are conceded to beidentical. The recentinvestigations 
certainly do not militate against this well-established fact. 

Concerning the prevention of human tuberculosis, we encounter two 
classes of opinions. There are those who maintain that, since tubercle 
bacilli are very generally disseminated, and therefore inhaled by all, 
the only safeguard is a thoroughly healthy body which is able to over- 
come these intruders. Others maintain that tubercle bacilli are not 
universally disseminated, and that the best means of preventing the 
spread of tuberculosis is to enforce thorough disinfection of the expec- 
toration and, if possible, isolation of the patient. The exhaustive inves- 
tigations of Cornet support the view that tubercle bacilli are most 
abundant in the immediate environment of the phthisical patient, and 
that they are not demonstrable in the dust of streets. 

The great prevalence of bovine tuberculosis brings up questions pre- 
cisely similar to those just stated. Can any check be put upon the 
continued inerease of tuberculosis by any action on the part of individ- 
ual cattle-owners, or are we to rely upon the vitality of cattle and their 
physical improvement to destroy the bacilli introduced into the bedy 
in one way and another? The problem pertaining to human tuber- 
culosis is not of money value. With cattleit largely is. To keep them 
in the best surroundings may cost more than to neglect them, and it may 
appear cheaper to allow an animal to succumb occasionally to tuber- 
culosis or to slaughter an infected one than to keep stables clean, dry, 
sunny, and well ventilated, to provide suitable pasture in the warmer 
seasons, and to remove and destroy all animals which show the slight- 
est signs of emaciation. Theproblem of making the laws of physiology , 
and hygiene harmonize with the financial outcome in the raising of 
animals must be left to each individual owner, so long as no harm 
springs therefrom to the public. _ In bovine tuberculosis, however, there 
may be much harm done to human health by the utilization of milk 
containing the bacilli of tuberculosis and by the sale of meat from cattle 
in an advanced stage of the disease. The control of this disease should 
not be left to the interested dairyman and cattle dealer, but should 
become a subject of surveillance by those who are appointed to watch 
over the public health. 

In the following pages the measures suggested for the restriction of 
tuberculosis are those which each cattle-owner may and should make 
use of. They are primarily written for the instruction of the public, 
for in the prevention or the eradication of such a contagious disease as 
tuberculosis, it is the action of the individual owner which will finally 
decide whether the disease will continue to flourish or be suppressed. 
The intelligent persistent application of a few simple rules by a large 
number of persons is much more effective with such an insidious and 
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widely prevalent disease than any sweeping measures in which they of 
can take only a subordinate part and by which the reot of evil is not 
attacked. 


THE WAYS IN WHICH TUBERCLE BACIEIEL ARE DISCHARGED FROM THE BODY OF 
TUBERCULOUS CATTLE. 


Tubercle bacilli may be discharged from any tuberculous foeus which 
stands in communication with the exterior of the body. In the earlier 
stages of the disease, when only the lymph glands may be diseased, no 
discharge of bacilli can take place. Subsequently, however, in tuber- 
culosis of the lungs, bowels, uterus, and udder this may take place at 
any time. 

The lungs, according to all observers, are most frequently diseased. 
The rapid caseation and softening of small and large masses of lung 
tissue lead to.the coughing up of yellowish opaque masses containing 
more or less mucus. In most cases of lung disease, even when quite 
restricted, were found tubercles and tuberculous ulcers of the bronchi 
and trachea which were in all probability due to secondary infection 
from the diseased Iungs.* In advanced pulmonary disease the entire 
mucous membrane cf the trachea is frequently covered with patches of 
tubercles. 

Both the presence of tuberculous disease cf the air tubes and the 
frequent finding in them of-casecus masses are evidences of the frequent 
upward discharge of infectious matter. It is claimed by some veteri- 
narians that such matter is ejected with some force during coughing. 

The mucous membrane of the intestines dees not become affected 
until somewhat late in the eccurse of the disease. In only one animal 
out of 60 recently examined, and this the mest advanced case of all, 
was the mucous membrane diseased. In such a case the passage of 
tubercle bacilli from the ulcerated mucosa can not be called in ques- 
tion, and the manure thus becomes a disseminator of the virus. This, 
to be sure, may be oecasicnally infected before intestinal lesions become 
recognizable. When the lungs are affected the expectorated masses 
may be swallowed and then discharged through the bowels. 

When tuberculosis has attacked the generative organs tubercle 
bacilli may pass out through the vagina. Animals thus affected may 
become in more than one sense dangerous. The tubercle bacilli may not 
only be discharged indiscriminately, but during copulation the genital 
organs of the bull may become infected, and the virus thus transmitted 
to other cows by the bull. Fortunately, primary disease of the gener 
ative organs of the female seems to be rare. In the many cases of 
incipient tuberculosis examined by the writer these organs were free in 
all cases. In those cows in which more or less extensive disease of 
these organs was observed the infection appeared to have proceeded 
in every case from the peritoneum. In other words, when the uterus - 
becomes tuberculous the disease is usually pretty far advanced and 
evidenced by other symptoms. 

When the udder is affected the milk contains tubercle bacilli. These 
become disseminated by spilt milk in the stables; but worse than this, 
they are taken into the body of infants and children. Such milk is 
furthermore dangerous in that it is Hable to infect calves ata very 
early age, and thus lay the foundations of a disease which may become 
a focus of infection for young and old in the herd before death finally 
carries off the victim. 


-f *In no case was tuberculosis of the air tubes found without disease of the lung 
issue, 
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CHANNELS OF INFECTION. 


Having thus briefly sketched the different ways in which tubercle 
bacilli may leave the body of diseased cattle, it is next in order to 
trace the ways in which they enter the system. 

The transmission of tubercle bacilli from diseased to healthy cattle 
may be both direct and indirect. In the preceding pages allusion has 
been made to the infection of calves with milk from tubereulous cows 
and to infeetion of bulls from eows and vice versa during copulation. 
The virus may also be transmitted when animals lick one another cn 
the mouth and nose. The most common mode of infection is evidently 
indirect—through the air. How this is brought about has been. quite 
thoroughly cleared up by investigation of recent years, more especially 
by those of Cornet. The tubercle bacilli, discharged in caseous masses 
from the lungs during coughing, from the intestines in the manure, 
from the vagina in secretions, and from the udder in the milk, become 
dried with the adherent substances and are earried as dust into the air, 
to be drawn into the lungs during inspiration. Tubercle bacilli are not 
carried in the air unless thoroughly dried, according to the well-known 
determination. of Nigeli that bacteria are not given off from moist sur- 
faces. It is claimed by some taat cattle may discharge masses from 
- the air passages with considerable force, and that such masses may be 
inhaled by eattle standing directly opposite. That tubercle bacilli may 
be transferred in this way is not to be denied, but moist masses can not 
be drawn into the air passages, and it is more probable that the glands 
of the throat (retropharyngeal) may become infected in this way. Again, 
it is not probable that tubercle bacilli are discharged from caseous foci 
without being imbedded in more or less of the broken-down tissue and 
in mucus from the air passages. Such moist masses can not possibly 
float or be drawn into the lungs. The most frequent infection must, 
therefore, be attributed to the inhalation of thoroughly dry bacilli. 
They are sucked in through the trachea and main bronchi and lodge 
most frequently in the large caudal lobes. 

The second most impertant channe! of infection is the digestive tract. 
The introduction of tubercle bacilli by way of the mouth is indicated 
by disease of the submaxillary, parotid, and retropharyngeal glands 
and by infection of the mesenteric and portal glands. The sources of 
the virus which enters the mouth are all discharges which soil the 
food of the animals. The cheesy particles coughed up from the lungs 
form probably the major part of the infectious material, although in 
far advanced eases with ulceration of the intestines the bowel dis- 
charges must carry off many tubercle bacilli. The gastric juice, ac- 
cording to some recent feeding experiments of Cadéac and Bournay,* 
seems to have little or no destructive effect on tubercle bacilli. The 
excrement of dogs fed with tuberculous tissues still contained bacilli 
capable of producing the disease after inoculation. The infectious 
matter may thus be taken up with the food both on pastures and in 
stables. A further means of infeetion by way of the digestive tract 
already mentioned is through the milk of tuberculous cows. 

The infection of the udder may take place in two ways—from the 
exterior and by way of the bloed. The jatter mode would take place 
chiefly in advanced stages, when the disease had become generalized by 
the discharge of some focus’ into the blood stream. Though the dis- 
ease of the udder may not be visible or palpable, it is not less danger- 


* Compt. rend. Soc. de Biologie, 1893, p. 599. 
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ous. External infection may take place through the hands of the 
milker carrying the virus from an infected udder. How frequent this 
mode of infection is we have no means of knowing. The writer has 
seen about three cases of present or past infection of the udder in a 
hundred cases. 

A case of udder infection is reported in Bulletin No. 3 of the Bureau 
of Animal Industry (on p. 62). Though the udder appeared normal to 
the unaided eye, the udder lymph glands (pubic) showed tuberculous 
deposits. Subsequent microscopic examination showed miliary tuber- 
cles in liver and kidneys. Guinea pigs inoculated with some of the 
milk became tuberculous. 

Inoculation during copulation, when either male or female genital 
organs are diseased, is easily comprehended. It is not difficult to 
understand that a healthy male may infect a healthy female soon after 
having come into eontact with a diseased female. 

Tuberculosis in calves at birth is very rare. The disease is usually 
acquired in the uterus by the passage of tubercle bacilli from the mother 
to the feetusin the blood. The notion, at one time quite prevalent, that 
tuberculosis was largely inherited must be given up; for statistics 
show that the number of infected animals increases with age, and post- 
mortem examinations do not bear out the inheritance theory as a means 
of explaining the wide prevaience of bovine tuberculosis. We do not 
hereby deny the inheritance of a more or less susceptible disposition to 
contract the disease on exposure, or the actual infection of the fcetus 
in rare cases. 


RELATIVE FREQUENCY OF INFECTION THROUGH THE LUNGS AND THE DIGESTIVE 
TRACT, 


From a purely practical point of view it is of the highest importance 
to determine, aS precisely as possible, the predominating channels of ~ 
infection. We have seen in the preceding pages that the tubercle 
bacilli enter the body in two ways mainly—through the lungs and 
through the digestive tract. Hence, disease of the lungs and lymph 
glands of the thorax are an indication of air infection, while disease of 
the glands of the head and throat, of the mesenteric glands and of the 
liver are indications of food infection.* Which of these modes pre- 
dominates? Authorities are pretty well agreed that, judging from the 
location of the disease, the lungs are most frequently affected primarily. 
In one herd-of 60 animals, all of which were slaughtered and carefully 
examined, 47 out of 53 diseased animals had been infected through 
the air. Some of these had also been infected through the food, but 
the air infection was evidently independent of the food infection, 
whereas the food infection (in some cases) may have been secondary to 
the air infection in the same animal, and caused by swallowing the mat- 
ter coughed up from diseased Inungs. The following table summarizes 
the condition of this herd. The sign + indicates disease of the organ 
or structure at the head of the column: 


“There are exceptions to this rule which space forbids us to discuss here. It may 
be mentioned that cattle with taberculosis of the lungs may swallow the expectoration, 
and thereby infect the digestive tract secondarily. ; 
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Through the kindness of the secretary of the State Board of Health 
of New York the writer was recently enabled to examine the major 
portion of a herd of grade Devons killed for the State by Dr. Cooper 
Curtice, State cattle inspector. This herd had been tested by Dr. Cur- 
tice with tuberculin and found extensively diseased. Appended is a 
table including those diseased animals which were examined with 
Dr. Curtice. Those examined by him alone presented, according to 
his statement, practically the same variety of changes found in those 
tabulated on page 147. 

This table shows that the infection of the throat and mesenteric 
glands and of the liver was almost as frequent as that of the lungs and 
associated glands. Here evidently infection of the food played a very 
important role, and the question arises whether the tubercle bacilli 
caine through the milk or through the food soiled by infectious matter 
thrown off from the lungs of diseased cattle. This it would be difficult 
to determine. The most agceptable inference is that it came through 
the milk. The milk of this herd was used to manufacture butter, and 
the calves received the skimmed milk. It follows, therefore, that they 
would receive more milk than in those herds from which the milk was 
sold entire. If we bear in mind that according to Scheurlen* tuber- 
cle bacilli tend to settle to the bottom rather than to rise with the cream, 
both when the cream is allowed to rise on standing and when it is col- 
lected by centrifugalizing, the young stock in this and similar herds 
must receive the greater number of tubercle bacilli likely to be pres- 
ent. It follows furthermore that if there is one cow in the herd giving 
milk containing tubercle bacilli these are fed equally to all the animals, 
and all become affected alike. According to Bollinger, however, there 
would be a certain safeguard in mixing the milk, for the number of 
tubercle bacilli received by each calf would be very smal!, and when 
below a certain number infection would not take place. This may be 
true under certain circumstances, but it should also be borne in mind 
that the quantity of milk consumed by calves under such circum- 
stances is considerable.t 

The probability that the milk was the source of the extensive infec- 
tion in this herd is strengthened by the fact communicated to me by 
Dr. Curtice, that the owner had lost cattle for many years back and 
not less than five in the preceding year. There must have been some 
advanced cases of disease in the herd at that time through the milk of 
which the yearlings had become infected. 

Circumstances will, therefore, influence more or less the manner of 
the infection. In some herds it may come largely through the milk to 
the younger animals, in others through the air of the stables in which 
the dried tubercle bacilli are kept afloat by currents of air. On the 
whole a double infection both through the air and through the food 
seems to be common, one or the other predominating according to local 
conditions. In the New York herd above tabulated the food infection 
appeared to be more intense than the air infection and the changes 
induced by the former more advanced. In the herd examined in the 
District of Columbia the contrary is true. It should be noted here 
that while the average age of the animals in the latter herd was 54 
years, it was only 34 in the former, 

*See Bulletin No. 3, p. 64. 

t According to observations of my own, a very small number cf tubercle bacilli 
will produce disease in guinea pigs, but the disease is very slow in its progress and 


likely to be overlooked if the guinea pigs are killed before the end of the second or 
third month. 
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If we take into consideration the intensity of the disease process it 
would seem that infection of the lungs is acquired later than food infec- 
tion where animals are exposed to both. Food infection is direct, while 
air infection is more subject to chance and more diluted in proportion 
to the fresh air animals are allowed to obtain. 


PREVENTIVE MEASURES. 


The preceding pages point clearly to certain measures which must 
be carried out thoroughly in order to obtain and maintain a herd free 
from tuberculosis. These measures are in brief as follows: 

(1) Destruction of all animals which show a high (fever) tempera- 
ture after the injection of tuberculin. Where the tuberculin test can 
not be made, all unthrifty animals, all that cough or have enlarged 
glands in any part of the body, should be at once removed and 
destroyed, and this weeding out should be practiced promptly when- 
ever the symptoms above mentioned appear. No consideration should 
induce any person to delay the.destruction of suspected animals. 
Whenever the history of a herd points to the existence of tuberculosis 
for many years such herds should be slaughtered entire. 

The importance of this weeding out of tuberculous animals can not 
be overestimated. It is equivalent to removing the bacilli of this dis- 
ease from the surroundings of those animals still unaffected. The 
tubercle bacilli can not multiply outside of the body. They simply live 
a latent existence for a number of months, and unless some accident 
carries them into the body of other cattle they will perish. They differ 
in this respect very much from the spores of anthrax bacilli, which live 
for years in the soil, and under favorable conditionsmay germinate and 
multiply. The tuberculous animal is thus the only manufacturer of 
tubercle bacilli, and with its removal -the infection declines and dies 
out, perhaps entirely, after four to six months. In this connection it 
should not be overlooked that the safety of any herd demands that per- 
sons suffering from tuberculosis (phthisis, consumption) should be per- 
mitted among cattle only on the condition that all sputum or expectora- 
tion be thrown into a receptacle and subsequently mixed with some 
disinfectant or boiled. The identity of the disease in man and animals 
being accepted, this rule needs no discussion. 

(2) Even when the disease has been weeded out according to the sug- 
gestions made above, all means of facilitating the transfer of bacteria 
from one animal to another should still be guarded against, because 
the tuberculin test is not entirely infallible. The stock-owner should act 
as if tuberculosis might be present without his knowledge. Hence, 
cattle should not be placed so that their heads are close together; each 
aniroal should have plenty of room and occupy the same place in the 
stable atalltimes. These precautions will prevent the nasal discharges 
of one animal from striking the head or soiling the feed of another. It 
is true that it is impossible to prevent animals licking each other or 
pasturing in close succession over the same gound when outside of the 
stable, but with the worst cases and many incipient cases removed the 
danger from contact of one animal with another is very much reduced. 

To repress, as much as possible, the dissemination of tubercle bacilli 
by currents of air, dust should be avoided and bedding which 
causes much dust should not be used. Furthermore abundant venti- 
lation of stables should be provided. Good air has the effect of dilut- 
_ing infected air and thereby reducing the chances of inhaling dried 
bacilli. It likewise improves the vigor of the confined animal and 
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hence increases the body’s resistance. Still better is the open air 
which should be granted to cattle as much as possible even during the 
colder season of the year. The open air greatly dilutes any discharged 
virus and the vicissitudes of heat and cold, moisture and dryness, and 
sunlight soon succeed in destroying the vitality of tubercle bacilli. 

(3) To restrict the dissemination of the disease among young stock, 
the safest plan is to bring skimmed milk and other dairy products to 
the boiling point before feeding them. If the cows are positively 
known to be healthy this may be unnecessary, but where any doubt 
exists, the heating should be resorted to. Such a precaution will fur- 
thermore reduce scouring amoug calves, which is probably due in a 
great measure to bacteria in the food. 

(4) Disinfection of stables should be thorough after the removal of 
diseased animals. This may be accomplished in various ways; either 
the stables may be left unoccupied for a period of six months or longer, 
if possible, so that the bacilli may be destroyed in the meantime by 
drying, wetting and dryimg, sunlight, and other natural agencies, or 
disinfectants may be freely used. Since tubercle bacilli are more resist- 
ant than the majority of disease germs now known, the strength of the 
disinfectant solution must not be less than as given below. The follow- 
ing substances may be used: 

(a) Corrosive sublimate (mercuric chloride), one ounce in about 8 
gallons of water (one-tenth per cent). The water should be kept in 
wooden tubs or barrels and the sublimate added to it. The whole must 
be allowed to stand for twenty-four hours so as to give the sublimate 
an opportunity to become entirely dissolved. Since this solution is 
poisonous it should be kept covered up and well guarded. It may be 
applied with a broom or mop and used freely in all parts of the stable. 
Since it loses its virtue in proportion to the amount of dirt present, all 
manure and other dirt should be first removed and the stables well 
cleansed before applying the disinfectant. After it has been applied 
the stable should be kept vacant as long as possible. Before the ani- 
mals are allowed to return it is best to flush those parts which the 
animals may reach with their tongues, to remove any remaining poison. 

(b) Chloride of lime, 5 ounces to a gallon of water (4 per cent), This 
should be applied in the same way. 

(c) The following disinfectant is very serviceable. It is not poison- 
ous but quite corrosive, and care should be taken to protect the eyes 
and hands from accidental splashing. ; 

Crodexcarbolicacid aan cote soe eens te ee ooseeae eee eee one-half gallon. 
Crude swlphuricy acide = = secioemeerecinicere at Sole eee a OUe na ema ome 

These two substances should be mixed in tubs or glass vessels. The 
sulphuric acid is very slowly added to the carbolic acid. During the 
mixing a large amount of heat is developed. The disinfecting power 
of the mixture is heightened if the amount of heat is kept down by 
placing the tub or glass demijohn containing the carbolic acid in cold 
water while the sulphuric acid is being added. The resulting mixture 
is added to water in the ratio of 1 to 20. The gallon of mixed acids 
will thus furnish 20 gallons of a strongly disinfectant solution having 
an opaque milky appearance. This solution may be objectionable in 
so far as the milk may become tainted with the odor of carbolic acid. 

(d) Whitewash is not in itself of sufficient strength to destroy tuber- 
cle bacilli, but by imprisoning and inerusting them on the walls of 
stables they are made harmless until destroyed by prolonged drying. 
Whitewashing should be preceded by thorough cleansing. 
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Particular attention should be paid to the sides and ceiling of stables. 
All dust and cobwebs should be periodically washed down. Those 
parts coming into contact with the heads of cattle—stanchions, halters, 
troughs, etc.—should be frequently cleansed, and disinfected when they 
have been used by diseased cattle. 

Disinfection is at bottom a cleansing process, and whatever contrib- 
utes to the cleanliness of a stable is in fact so much disinfection. The 
prompt removal of manure, the proper drainage of the floors of stables, 
sufficient ventilation and light, all contribute towards the elimination 
or destruction of the infectious agent. : 

In the open air the bacilli of tubereulosis are much more quickly 
destroyed than in protected places. Disinfection is, of course, out of 
the question on pastures. It has already been stated that persons 
suffering with tuberculosis should not be allowed to expectorate where 
cattle are grazing. In fact this rule should be upheld with reference 
to all places about a farm frequented by animals. 

It may be argued that if, after all precautions have been taken, tuber- 
culosis may still lurk in a herd, preventive measures are in the end 
useless and of no avail. This gloomy view of the situation is uncalled: 
for, for several reasons: 

The tuberculin test will weed out all severe and most, if not all, mild 
cases. If any remain they are in all probability mild, stationary, or 
partially healed cases with merely gland affections not discharging 
tubercle bacilli. 

Tuberculosis differs from many other infectious diseases since the 
quantity of the virus and the frequency with which it is introduced into 
the body determine the severity and the rapidity of the disease process. 
Thus an animal continually exposed to a large quantity of tubercular 
virus is much more likely to become diseased than one exposed only 
occasionally to dried bacilli in the air. Hence the reduction of the 
quantity of virus discharged, even if it be not wholly eliminated, will 
greatly aid in keeping down the disease. In the second place, the gen- 
eral care which animals receive will in all probability by an increased 
vigor of the body resist the invasion of tubercle bacilli. When these 
enter the body only very rarely and in small numbers, the vigorous 
animals may resist the multiplication of such minimum doses of virus, 
and ne disease will appear, or else a trifling affection may be speedily 
followed by cure. The writer has not infrequently found in animals 
traces of former disease entirely healed. Evidences of several distinct 
infections of different ages in the same gland have also been observed. 
There is thus encouragement enough for those who will faithfully carry 
out the suggestions given above, and who will at the same time pay 
attention to the general laws of hygiene governing animal life. 

Bearing on these considerations comes the important one concerning 
the relative resistance of different breeds to tuberculosis. Much of the 
current information on this subject will need revision. It is evident 
that to compare the relative susceptibility of cattle of different breeds 
they should be in the same surroundings and exposed to the same rela- 
tive quantity of virus for the same length of time. Thus in some herds 
the individual animals may be exposed to a much larger quantity of 
virus and for a much longer period of time than in others. Again, the 
surroundings of some herds may be so unhealthful, so debilitating, as 
to greatly reduce the natural resistance of the organs and tissues to 
this disease. In the investigations of this division the writer has pro- 
posed to himself the question whether the relative susceptibility of 
breeds can not be gauged by a careful study of the characters of this 
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disease, as observed at the autopsy. The solution of this question will 
require a large amount of material laboriously gathered during a con- 
siderable period of time. The results, however, it is believed, will 
fully repay the labor. At present the material collected is not of suf- 
ficient volume to permit any generalizations. 

The bearing of tuberculosis on the public health demands careful 
municipal, State, and national control of this disease, especially in case 
of dairies supplying the public with milk, butter, and cheese. The sale 
of the milk of tuberculous cows should be forbidden as directly inimical 
to human health. The fitness of beef as food shou d 1n every case be 
settled by an inspector appointed by the city, State, or nation, and not 
left to the decision of those financially interested. For this purpose a 
set of regulations carefully drawn up should govern the decision of the 
inspector so as to leave as little margin as possible for the personal 
bias of .this public servant to influence his judgment. Doubtful 
cases may now and then arise for which the inspector may find no ade- 
quate rulings and which must be decided according to his best judg- 
ment. The proper technical training of such officers becomes thus a 
subject of considerable importance. 

Another phase of this question which should not be overlooked is the 
relative danger of the air of cow stables to human beings. If more 
than one-half of all tuberculous cattle are infected through the air, why 
is not the air of stables equally dangerous to human beings frequent- 
ing them? It would certainly be of interest for public-health officers to 
look into this matter more closely. Probably the relatively short stay 
of persons in stables, combined with the outdoor life usually led by 
dairymen, tends to neutralize the effect of such infected air. 


TEXAS CATTLE FEVER. 


During the year a bulletin of 300 pages, covering the work done since 
1889, was published as Bulletin No. 1 of the Bureau of Animal Industry. 
This bulletin contains a detailed account of the nature of the disease, 
of the blood parasite which causes it, and of the cattle tick as the 
transmitting agency. It ineludes in an appendix a full history of all 
the animals under investigation in the progress of the work. 

In the course of these investigations certain important possibilities 
were shadowed forth concerning the application of preventive inocula- 
tion to animals destined for the permanently infected area. These 
possibilities have been investigated during the year and some of the 
work reported in Bulletin No.3 of the Bureau of Animal Industry. The 
major part of the work carried on during the summer at the veterinary 
experiment station by Dr. F. L. Kilborne and Dr. E. C. Schroeder is not. 
yet completed. 

The method of preventive inoculation experimented with is based 
upon the following facts, elucidated in the investigations of this dis- 
ease :* 

When cattle have successfully passed through an acute attack they, 
as a rule, are protected from future fatal attacks. They are not, how- 
ever, completely insusceptible, for they may, after exposure, pass through 
one or more mild attacks in the following seasons. 

To induce an acute attack which will not prove fatal we have found 
that injection of the blood of southern cattle (or of vaccinated natives) 
under the skin the best means. When properly cared for during the 
inoculation disease, death will not ensue even with very susceptible old 


* Bulletin No. 1, p. 130; Bulletin No. 3, p. 67. 
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cows. The reason for the infectious nature of the blood of southern 
and vaccinated native cattle is the persistence in the blood of the micro- 
parasite of this disease. In some respects it is unfortunate that this 
parasite can not be cultivated, but it is always at hand and within reach 
in the blood of southern cattle or of those once inoculated. The experi- 
ments of the past summer consisted in making some animals partially 
immune by this method. These animals should now be exposed in the 
enzootic territory to determine how far the method will prove success- 
ful when put into practical. operation. 

There are a number of details still requiring elaboration, such as the 
best time in the year for such inoculation, its effect on the different 
breeds, and its relative efficiency with regard to the age of cattle. Such 
experiments, naturally costly, can be more successfully carried out at 
State experiment stations. 

The important relation of the tick to the dissemination of Texas 
fever has led to experiments with destructive agents. These have been 
carried out by Dr. F. L. Kilborne. They are not yet completed, but 
as far as they have gone they indicate that heat, in the form of hot 
water or steam, is likely to prove the only efficient means of disinfect- 
ing cars and the contained litter. Experiments looking to the destruc- 
tion of ticks on Southern cattle are also being made. Were it not for 
these parasitic pests there need be no check on the free movement of 
cattle northward at any time of the year. Theremoval of these para- 
sites from cattle promises to be a very knotty problem for solution 
owing to the tough, leathery cuticle of the former. It should also be 
borne in mind that any removal of ticks must be thorough, for the 
escape of a Single tick is likely to lead, through its numerous progeny, 
to the infection of entire pastures. Conducting experiments of this 
kind requires a considerable outlay of money. If undertaken by the 
Department they would be most easily carried on within the perma- 
nently infected territory in connection with the experiment station of 
some southern State. 


BRONCHO-PNEUMONIA AND INTERSTITIAL PNEUMONIA IN CATTLE. 


During the year the investigation of the pathological changes observed 
in sporadic bovine pneumonia has been continued, and the results will 
soon be ready to be put into the form of a report or bulletin. The 
importance of this subject need not be insisted on when we bear in mind 
how much many cases of interlobular pneumonia resemble contagious 
pleuro-pneumonia. - In differentiating these forms we should not rely 
on naked-eye inspection alone, but should bring to bear all the avail- 
able resources of microscopical and bacteriologicalmethods. Theresults 
of such investigation can not be given in a few words, but must be con- 
sidered in connection with the record of all the facts upon which they 
are based. 

SWINE DISEASES. 


The study of swine diseases has been prosecuted whenever opportunity 
was afforded to visit places of outbreaks and observe the disease in its 
environment. There is, however, much work yet to be done in this field. 
The examination of diseased swine in different parts of the country shows 
that there must be causes at work besides the bacteria of hog cholera 
and swine plague, which we have dealt with fully in former reports. 
The post-mortem conditions vary considerably from case to case, and 
it is often impossible to range the disease under either of the bacterial 
diseases mentioned above. The cause of much disease in swine is very 
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probably due to surrounding conditions, reéuforced on the one hand by 
bacteria, on the other by parasites. There may also supervene toxic 
conditions resulting from the food. It is, therefore, highly desirable 
that the study of swine diseases be taken up from a broader standpoint 
than that of infectious diseases, since infection is favored by unhygienic 
conditions of ail kinds. While we must acknowledge the existence of 
more or less antagonism between hygienic laws and pecuniary profit, it 
is nevertheless our duty to point out the results that must follow the 
transgression of natural laws. : 


CORNSTALK DISHASE. 


This disease has been under observation by Drs. V. A. Moore and F. 
L. Kilborne since the fall of 1892. Twelve localities were visited where 
outbreaks occurred. Nothing definite has resulted from these investi- 
gations in incriminating any particular organism or any recognizable 
condition of the food as the cause. The published assertions of others 
on a certain microdrganism and a certain condition of the cornstalks 
as responsible have not been confirmed. It is to be hoped that this dis- 
ease may receive further attention, if only to correct any prevalent mis- 
conception as to its nature. 


RABIES IN CATTLE. 


In connection with the preceding investigation, the same gentlemen 
came upon an outbreak of disease among cattle in Iowa which proved 
to be rabies, or hydrophobia. The result was the more surprising since 
the owner had no information that a rabid dog had caused the fatality. 
Since this disease is said to be quite prevalent in that part of the coun- 
try, but is not recognized as rabies, some further study is greatly to be 
desired. There seems to be, moreover, a tendency to confuse this malady 
with the genuine cornstalk disease, and on this account additional infor- 
mation is needed. 


MISCELLANEOUS INVESTIGATIONS. 


During the year much material has been received from correspond- 
ents and examined with reference to the questions put. In many 
instances the material was sent in such a way as to be spoilt when it 
arrived, and hence satisfactory information couldnot be given. Inother 
instances the desired knowledge could not. be imparted because the 
information offered in the letters was very meager or else not trust- 
worthy. 

A number of minor investigations have also been carried on, either 
because the results were necessary in the solution of more important 
problems or else because it was thought that light would be thrown on 
important subjects by such investigations. Some of these have been 
published during the year in Bulletin No. 3, the contents of which are 
- aS follows: 


Observations on the morphology, biology,and pathogenic properties of 28 strepto- 
cocci found in the investigations of animal diseases. By Weranus A. Moore. 

A nonmotile pathogenic bacillus, closely resembling the bacillus of hog cholera, 
found in the lungs and spleen of a pig. By Veranus A. Moore. 

Pathogenic and toxicogenic bacteria in the upper air passages of domesticated 
animals. By Veranus A. Moore. 

An outbreak of abortion in mares. By F.L. Kilborne. 
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wes a rane bacillus from the vagina of a mare after abortion. By Theobald 
mith. 


Some experimental observations on the presence of tubercle bacilli in the milk of 


tuberculous cows when the udder is not visibly diseased. By Theobald Smith and 
E. C. Schroeder. 

Additional observations on Texas cattle fever. By Theobald Smith, F. L. Kilborne, 
and E. C. Schroeder. 

Preliminary notes on a sporozon in the intestinal villi of cattle. By Theobald 
Smith. 

Notes on parasites.—18..On the presence of sarcosporidia in birds. By C. W. Stiles 


THE USE OF BACTERIA HAVING PATHOGENIC PROPERTIES IN THE 
DESTRUCTION OF SMALL ANIMALS INJURIOUS TO AGRICULTURE. 


The employment of animal and vegetable parasites for the destruction 
of higher organisms known to be detrimental to agriculture is a method 
which has been suggested and tried in various departments of economic 
agriculture, especially for the destruction of noxious insects. Its suc- 
cess or failure in one branch of agricultural work does not of necessity 
imply a similar fate in other branches. The method is one not infre- 
quently employed by nature in ridding herself of an overproduction of 
any one species, and, provided all the intricate conditions are known 
which nature employs in bringing the particular parasite up to a 
pathogenic level which enables it to act as a wholesale destroyer of its 
host, there is no a@ priori reason why the process of nature should not 
be successful in the hands of man. 

But the relations of parasite to host, of disease germs to the out- 
break, have been shown, in recent years, to be very complicated, so that 
it is not the comparatively simple bringing together of certain bacteria 
with certain animals which is sufficient to call forth an extensive plague. 
The subtle modification which may take place in the animals to be 
destroyed, owing to changes in their environment as well as variation 
in the physiological characters of the parasite, are of paramount impor- 
tance in deciding the result. If we place clearly before us these limit- 
ing conditions under which experiments designed to produce plagues 
artificially are carried on, we shall not be over sanguine as to the out- 
come and be prepared for failures at any moment. 

That phase of the subject which concerns us chiefly, and which is 
within the scope of the work done by this division, is the use of patho- 
genic bacteria in the destruction of the small field pests. Dr. C. Hart 
Merriam, Ornithologist and Mammalogist of the Department, has offered 
his valuable assistance in its prosecution, and has furnished the follow- 
ing statement as to the ground which might be covered by this kind of 
work: : 

In compliance with your request, I submit the following brief statement respect- 
ing the small mammals which are most troublesome to the farmer in the United 
States, and which may be fit subjects for experimental inoculation, in the hope of 
discovering some germ of practical use in exterminating them, or at least in greatly 
reducing their numbers. 

The mammals that are most harmful, from the standpoint of the agriculturist, 
belong to 4 widely different groups or families, namely, the ground squirrels, or 
spermophiles (family Sciurid@); the field mice, or voles (family Muride) ; the pocket 
gophers (family Geomyid@), and the rabbits (family Leporide). ; : 

The ground squirrels, or spermophiles, inhabit most parts of the United States from 
the eastern edge of the prairies in Indiana and Illinois westward to the Pacific; and 
no less than 30 species are now known from the United States. They are among the 
most destructive of our native mammals, particularly in grain-growing districts, 
causing an annual loss of hundreds of thousands of dollars. Vast sums have been 
spent by the different States and Territories in bounties on their scalps and in poison 
for their destruction, but thus far without material results. 
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The voles, or meadow mice, may be said to occur everywhere that grass grows, and 
and are particularly abundant in meadow lands. During ordinary years the losses 
they occasion are not great, though they constantly levy a moderate tithe on the 
products of the soil; but every now and then they increase inordinately until they 
overrun the land, devasting the green herbage, destroying tubers, and gnawing the 
bark from the young trees. Such inroads are known as vole plagues, of which a 
number have been recorded in Europe and America. 

The pocket gophers occupy the western two-thirds of the United States, from the 
eastern edge of the prairies to the Pacific, and occur also in the southern part of the 
Gulf States. They live wholly underground, throwing up ridges of earth and little 
moundslike the moles, and feed chiefly on the rootsof plants. They are very destruc- 
tive in many ways, devouring tubers and eating off the roots of fruit trees. In the 
far West, particularly in California, the annual loss from their depredations is esti- 
mated in hundreds of thousands of dollars, and is second only to that caused by the 
ground squirrels. In fact, it is doubtful which is the greater pest. 

The rabbits, as you know, are represented in all parts of our country and by 
numerous species, the number in the United States alone being greater than in any 
other part of the world. Except in unusual years or under abnormal conditions 
they are not particularly destructive in the Eastern States, but in the West they do 
great damage. I need only call your attention to the fact that in the San Joaquin 
Valley in California they multiply to such an extent that the inhabitants combine 
and drive them into large inclosures, where they are killed by thousands. In this 
way it is not uncommon to destroy from 5,000 to 7,000 on a single drive. 

In view of the enormous annual losses occasioned by these four groups of mam- 
mals, it certainly seems worthy of this Department to spare no pains in the attempt 
to devise means for the destruction of the injurious species, and I know of no place 
in America where experimentsin inoculation are likely to be carried on so thoroughly 
as in your own laboratory. 


The work which thus far has been done in this field is not very exten- 
sive. Itwas begun by Pasteur in suggesting some years ago the use of 
the microbe of fowl] cholera in starting epizodtics among the rabbits of 
Australia. The suggestion did not prove fruitful, however. While 
rabbits are very susceptible to this microbe* on subcutaneous inocula- 
tion, feeding seems to be harmless in most cases. The organism is, 
moreover, speedily destroyed by drying. It thus lacks two very impor- 
tant characters—infectiousness by way of the alimentary tract and a 
certain degree of hardiness, which lack easily accounts for its failure 
in practice. More recent experiments with another group of bacteria 
have again revived interest in this subject. 

In October of 1890 Prof. Loeftler discovered an extensive epizootic 
among white mice kept in a cage for experimental purposes. From 
October 7 to November 7, 31 out of 45 mice died. The cause of this 
outbreak was a bacillus named by Loeffler B. typhi murium. The inter- 
est of the writer was at once aroused by Loeftler’s publication, inas- 
much as the description made this organism seem closely related to the 
hog-cholera bacillus. A letter to bim, containing a request for a culture 
of this bacillus, remained unanswered. Some time after a culture was 
obtained from Kral’s collection in Prague, which enabled the writer to 
study the bacillus in comparison with the hog-cholera bacillus. These 
observations have made it certain that B. typhi muriwm belongs to the 
group of hog-cholera bacilli, and that its virulence is much weaker than 
that of B. cholere swis as most frequently encountered in outbreaks of 
this swine disease. 

The appearance of a spontaneous disease among mice led Loeffler to 
consider its application on a large scale in the destruction of field mice. 
He experimented with it on Arvicola arvalis and found that subeutane- 
ous inoculation of small doses of the culture proved fatal in a few days. 


*This organism belongs to the group of bacteria brought together by Hiippe 
under the name Septicemia hamorrhagica. One member of this group and its rela- 
tion to the other members has been pretty exhaustively described in the bulletin of 
this Bureau on the cause and prevention of swine plague (1891), 
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Furthermore, field mice which gnawed at the dead bodies of these inocu- 
lated mice died in eight to twelve days of the same affection. An 
extensive series of experiments with the same species led to the same 
results. A few individuals of another mouse (Mus agrarius) and of the 
common rat (Mus decumanus), tested in the same way, showed them- 
selves refractory. 2 

In March ef 1892 an extensive plague of field mice was reported 
from Greece,* and Loeffler was invited by the Government of that 
country to try his method on a large scale in the grain fields of Thes- 
saly. On his arrival in Greece he found that the field mice differed 
slightly from the European Arvicola arvalis, and that they were even 
more susceptible to B. typhi murium than the variety he had been 
experimenting with in Germany. The plan of campaign which he had 
laid out beforehand, and which he carried out successfully, was briefly 
as follows: 

Large quantities of culture fluid were prepared by making decoctions 
of oat and barley straw, to which 1 per cent peptone and one-half per 
cent grape sugar were added. Numerous agar tubes were also inocu- 
lated. With this stock the infection was distributed by the use of 
small pieces of bread soaked in the culture fluid and in suspensions of 
the. bacteria in water prepared from the agar cultures. This bread was 
placed in the openings of the burrows. At the same time a number of 
field mice were inoculated and set free, in order that they might dis- 
tribute the disease. It was Loeffler’s hope that after the infection of a 
certain number with the bread others would become infected from the 
dung of the sick and by gnawing the bodies of the dead. 

A few days after these preparations had been made it was reported 
that the bread had disappeared from the openings of the burrows, and 
a week later sick mice were seen in the fields. Loeffler had not looked 
for any decisive results until about four weeks after the infection. On 
his return home numerous messages announced to him the success of 
his method. 

Since then only partial successes have been announced by some, 
while Loefflert himself reports, in the main, success wherever the 
method has been properly applied. : 

According to a recent British Parliamentary report,t{ the success of 
Loeffler’s bacillus in Thessaly was regarded as very satisfactory by 
some of the Greek authorities-and only partially so by others. The 
conclusions reached by the committee are as follows: 

« * * Nor have they been able to come to any conclusion favorable to the adop- 
tion of Prof. Loetiler’s method of destroying voles by means of bread saturated in a 
preparation of the bacillus typhi murium or mouse typhus. The personal investiga- 
tion made by the chairman and secretary in Thessaly (where in May, 1892, Prof. 
Loeffler was employed at the expense of the Greek Government to combat the plague 
of field voles then prevailing in that country) convinced them that the favorable 
reports circulated as to the complete success of the experiments have not been justi- 
fied by the results. In certain parts of Thessaly the voles were reported by land- 
owners and others to be as numerous in January, 1893, as ever they were. 

Your committee readily admit that, when used in a fresh state, the bacilliferous fluid 
is an effective, though somewhat dilatory, poison for mice or voles, and has this 
advantage over mineral poisons that, as has been proved, it is innocuous to human 


and other forms of life. ; ; : 
It has also been reported by Prof. Loeffler that the Scottish voles sent to him alive 


*Loeffler. Die Feldmausplage in Thessalien und die erfolgreiche Bekiimpfung 
mittels des Bacillus typhi murium. Centralblatt f. Bakteriologie, x11 (1892), s. 1. 

tCentralblatt f. Bakteriologie, x111 (1893), s. 647. } 

tReport of the departmental committee appointed by the Board of Agriculture 
to inquire into a plague of field mice in Scotland. London, 1893. Also, The Annals 
of Scottish Natural History, 1893, p. 129. 


158 REPORT OF THE SECRETARY OF AGRICULTURE. 


by instructions from your committee have been found as susceptible of the mouse 
typhus bacillus as their Greek congeners. But there are three objections which, in 
the opinion of your committee, render this method almost worthless, except for 
employment in houses, gardens, inclosed fields, or other limited areas: 

(1) It is very expensive. The virus supplied to the Greek Government was paid 
for at the rate of 4s, a tube, containing enough, when dissolved, to treat about 2 
imperial acres—a cost which in many instances would exceed the rent of the Scottish 
hill pasture. To this must be added the price of bread used in distributing the virus, 
which would appreciably raise the cost of the process. Thus to deal effectually with 
a hill farm of, say, 6,000 acres would entail an expenditure of from £700 to £1,000, 
making the remedy more costly than the evil. 

(2) Mouse typhus is not contagious; it can only be communicated to those animals 
that willswallow some of the virus. The allegation that healthy voles will become 
infected by devouring the bodies of the dead has not been satisfactorily proved. 
That Greek voles when in captivity have been observed to feed upon the corpses of 
their fellows hardly warrants the assumption that Scottish voles in a state of lib- 
erty will do the same; and unless the disease were communicable from one animal 
to the other, it is not easy to see how the remedy could prove effective on extensive 
* hill pastures. : 

(3) The fluid loses its value in about eight days after preparation. Consequently 
much disappointment might ensue if, after a supply had been obtained, a fall of 
snow or wet weather were to interfere with its distribution over the land. 

The foregoing objections urged against the use of Loeffler’s method are 
considered in a general way farther on. Here wemay properly clear up 
certain apparent difficulties raised by the committee bearing directly 
on Loeffler’s germ. The cost per tube given by the committee at $1 seems 
exorbitant. The cost of materials for each culture tube, including the 
tube, can hardly exceed 10 cents, if we exclude cost of plant and salaries of 
employees. In case of a Governmentlaboratory these already exist, and 
the cost per tube would probably not exceed the estimate above given. 
In short, the cost can not enter into consideration, as it is trifling in 
comparison with the benefits derived, if the method is at all successful. 
The committee also state that the fluid loses its value in eight days. 
This can hardly be correct for B. typhi murium, as it is quite a hardy 
organism. <A better estimate would be two or three weeks. 

Another bacillus has been found recently, which perhaps may prove 
equally efficient.* This one has been fed successfully to field mice 
(Arvicola arvalis Pall.) and to house mice (Mus musculus L.). Mus agra- 
rius Pall. remained unaffected. The writer has had no opportunity to 
study this bacillus. The description given makes it probable that it is 
closely related to Loeffler’s bacillus and a member of the hog-cholera 
group. : 

Quite recently experiments were made at the bacteriological station 
of Odessa, Russia, with another organism (Vibrio Metschnikovwi), on 
spermophiles, which are a great field pest in southern Russia.t The 
experiments were made on a limited number of spermophiles in cages. 
The animals succumbed in two or three days both to subcutaneous 
inoculation with culture fluid and to feeding with grain moistened with 
the same. In one experiment the cages proved infectious after infected 
spermophiles had died and been removed. Insome of the experiments 
the infection was evidently transmitted to those animals which had 
gnawed at the dead bodies of theircomrades. The author wisely states 
that from these experiments it would be difficult to predict its success 
on a large scale in the grain field. 


“Hugo Laser. Ein neuer fiir Versuchsthiere pathogener Bacillus aus der Gruppe 
der Be er oumenpenenele. Centralblatt f. Bakteriologie, xi (1892), s. 184; x11 
(1893), s. 643. : 

tw. Palmirsky. De Vemploi du Vibrio Metschnikowi pour la destruction des 
spermophiles. Archives des sciences biologiques, 11, p. 497. 
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The most successful application of this method demands a virus 
which, after the primary distzibution by man, is rapidly disseminated 
by the animals to be destroyed, and which leads to a widespread epi- 
zootic. Can this be attained? There are certain diseases of animals 
and of man which spread with great rapidity (smallpox, foot-and-mouth 
disease, etc.), but of these diseases the nature of the virus is still 
unknown. It seems that, with the possible exception of “la grippe” 
and Asiatic cholera, the more rapidly a disease is transmitted or the 
more certain and easy the infection the more elusive and difficult of 
. recognition the virus. Hence we must content ourselves with the use 
of those known bacteria whose transmission is slower and which require 
direct feeding or perhaps a wound of the skin for infection. This is 
true of the bacteria thus far suggested as destroyers of animals. They 
depend on infection of the food mainly and on mutilation of the dead 
body by gnawing, etc. If animals fail to do the latter, the only other 
means of dissemination left is the dung or excrement of the sick, and, 
unless the animals are very gregarious, infection under these circum- 
stances is not likely to be prompt. Such virus, furthermore, must be 
somewhat hardy and live in the soil at least several weeks. 

The method is furthermore circumscribed by the fact that a certain 
bacterium will, in all probability, fail to be efficient with reference to 
more than a single genus or species.. The marked difference in the 
degree of susceptibility to pathogenic bacteria of closely related species 
has been not infrequently the subject of comment in the course of bac- 
teriological research. Hence for each bacterium it would be necessary, 
first of all, to test in the laboratory all those species which are to be 
infected in the field. Thus Loeffler tested Arvicola arvalis, A. agrestis 
(Scotland), A. Giintheri (Thessaly), Mus agrarius, and Mus decumanus. 
The first three were markedly susceptible, the others not at all. Our 
own species would require the same thorough test in order to determine 
accurately the degree of susceptibility. — ; 

Another difficulty to be contended with is the uncertainty as to the 
permanence of the virulence of any given bacterium. If, as has been 
so frequently demonstrated by the Pasteur school of bacteriologists, 
the virulence of a given bacterium may be heightened by passage 
through some animals and reduced by passage through others, the ulte- 
rior effect of the virus in nature can be determined only after some 
experience. There may also be a gradual loss in pathogenic power, 
which all bacteria undergo under artificial cultivation, unless special 
devices are resorted to to counteractit. Thecultureof B.typhimurium, 
with which the writer has been experimenting, seems to have undergone 
attenuation. Loeffler reported successful infection of house mice after 
the feeding and inoculation of cultures. The feeding failed to affect 
house mice here. How far this reduction in virulence will affect its suc- 
_ cess in field experiments remains to be seen. An attempt is now under 
way to restore the lost virulence. 

The most important aspect of this subjeet is the behavior of any 
microbe used for distribution over fields and pastures towards the 
larger domesticated animals—fowls, cattle, sheep, and swine. This 
phase was carefully taken into consideration by Loeffler, who pronounced 
his bacillus innocuous after testing a variety of domesticated animals. 
During the work in Thessaly several persons ate of the bread steeped 
in culture media without experiencing any ill effects afterwards. This 
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circumscribed pathogenic power, which is called for in the use of path- 
ogenic bacteria for wide distribution over the soil, makes the problem a 
very difficult one. A bacterium just virulent enough to kill mice may 
soon lose that virulence, while one more virulent, more likely to prove 
successful in exterminating small animals under most circumstances, 
will, in all probability, be dangerous to larger animals as well. 

It has already been said that B. typhi muriwm belongs to the group 
of hog-cholera bacilli, and may be classified as a weakly pathogenic 
variety of B. cholere suis. We do not mean to imply by this statement 
that the former is convertible into the latter, for there is no proof to 
support such a supposition. Still, this close relationship should not be 
lost sight of wherever the culture is used, and any increase in infectious 
diseases among domesticated animals should. be carefully watched for. 
Our knowledge as to the possible increase in virulence of pathogenic 
bacteria in nature is as yet too limited to enable us to predict that an 
increase in virulence will not take place. 

In the application of B. typhi murium to infested fields the safest 
plan would be to restrict its use for the present to regions to which 
Swine can not have access. Investigations made thus far in the study 
of the hog-cholera bacillus and its attenuated varieties do not warrant 
us to state that it is dangerous to animals other than swine, and yet 
the discovery of a variety of the hog-cholera bacillus in the vagina of 
a mare immediately after abortion* indicates that any assumption as 
to the exclusive susceptibility of swine to this group of bacilli may 
prove to be only the outcome of insufficientinvestigation. In this con- 
nection it may be of importance to suggest to those interested in this 
subject to make observations concerning the relative distribution of 
Swine diseases and field pests. Thus the virulent hog-cholera bacillus 
is regularly fatal when fed to gray house mice and rabbits. It is fatal 
to guinea pigs after subcutaneous inoculation. It is highly probable 
that it is fatal to many of the field pests. Is there any indication of 
this probability in those States where swine diseases are almost always 
present in mild or severe form? The presence of swine diseases pre- 
supposes the presence of pathogenic bacteria, among them the hog- 
cholera bacillus. The absence of field pests where their prevalence 
would be predicated on general grounds might furnish some suggestions 
more valuable than the results of laboratory experiments. 

The successful prosecution of this subject finally demands a careful 
study of all epizodtics among the smaller wild animals which arise 
spontaneously. By such study it may be possible to obtain certain 
bacteria peculiarly fitted for the destruction of field pests, and to gain 
at the same time important data for the elucidation of some of the 
many problems connected with diseases of the larger domestic animals. 
Such outbreaks are best studied by specialists on the ground; but this 
being often out of the question, the prompt shipping of sick or dead 
animals to the laboratory, the latter kept as cold as possible on the 
journey, would greatly promote the progress of this work. 


*Bulletin No. 3 of the Bureau of Animal Industry, p.53. 
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WORK CONDUCTED IN THE BIOCHEMIC LABORATORY. 
By E. A. DE SCHWEINITZ, PH. D. 
TUBERCULIN TESTS. 


In accordance with the line of work indicated in the report for 1892, 
large quantites of tuberculin and mallein for use in testing tubercu- 
jJous cattle and glandered horses have been prepared in this laboratory, 
and either used by the Bureau or distributed to the different States. 

Several tuberculous herds have been tested with the Bureau tuber- 
culin in the District of Columbia, as wellas herds in New York and 
New Jersey, and the results have been satisfactory. The injections, 
temperature records, and autopsies were made by Dr. Smith and his 
assistants, and the records of these will be found in connection with his 
report. : 

A discussion of the value of tuberculin is not necessary here, as this 
has been too thoroughly demonstrated by experiments to need defense. 
As indicated in the report of the Secretary, with certain national legis- 
lation and State codperation tuberculosis in cattle can be brought 
under control and perhaps eventually exterminated. 

Some of the States have already entered upon an active crusade 
against tuberculosis, and the Bureau has recently arranged to send to 
the board of health of New York enough tuberculin for injecting 400 
cattle per month. Considerable quantities of this lave also been sent 
to the boards of health of Minnesota and Pennsylvania and other 
States. 

The tuberculin of this Bureau is thoroughly tested upon animals 
before being sent out for use. Its manufacture is carefully conducted, 
a glyeerine beef broth having been mainly used so far for the cuiture 
fluid, which, however, will probably shortly be replaced by the use of 
a peptonized artificial salt culture. 

The careful use of tuberculin upon man has demonstrated that it has, 
when administered by skillful hands and with the due observance of 
proper sanitary regulations, decided curative properties; not so pro- 
nounced and rapid as indicated by the extravagant claims and expec- 
tations indulged when it was first introduced, but sufficient to make 
it a valuable addition to the physician’s list of remedies. Upon ani- 
mals, also, tuberculin has some curative effects, the extent of which 
has not as yet been fully determined. The use of tuberculin in repeated 
tests of herds has, therefore, a tendency to arrest the development of 
incipient cases rather than to assist the progress of the disease, as 
some writers have suggested. Attempts to effect a cure in this way 
are not recommended, as the expense would be considerable and the 
result doubtful. Itis far better to remove the source of danger by 
killing theanimals. Any regulations, however, which look to an extine- 
tion of the disease must be coupled with rigid sanitary regulations for 
the destruction of the carcass and disinfection of the stalls, buckets, 
and the like which could have been contaminated by the diseased 
aninials. 


GLANDERS. 


The best way to determine the value of a remedy or drug is to place 
it for use in a number of different hands in widely distributed districts, 
and then collect and collate the results which have been obtained. 

AG 93 sts 


162 REPORT OF THE SECREFARY OF AGRICULTURE. 


Since the publication in November, 1892 (American Vet. Review), of 
the experiments which had been conducted by the Bureau of Animal 
Industry with mallein for the diagnosis of glanders, this product has 
been prepared in quantity in our laboratory and sent by request to 
24 States—south to Texas, west to California, north to Maine, and_east 
to Virginia—and by special request to Manitoba, Canada, and the West 
Indies. The quantity has been sufficient for testing a large number of 
horses. Directions for using the mallein and blanks for recording the 
results were forwarded with each beéttle. The amount injected was one 
cubie centimeter. 

‘eports have been received covering several hundred cases. Of the 
entire number only one case was considered doubtful; that is, gave a 
result which did not prove conclusively whether the animal was, dis- 
eased or healthy, and this was due to carelessness in the experiment. 
Dr. Torrance, of Manitoba, Canada, and Dr. Francis, of Texas, have 
reported the largest number of tests. The tabulated reports of Drs. 
Torrance, of Canada, Ford and Wheeler, of New Orleans, Graham, of 
Minnesota, and Hallett, of Pennsylvania, with the accompanying notes, 
will serve as a fair type of the reactions with mallein and the condition 
of the animal in general. 

The injections of the healthy animals caused a slight rise of tempera- 
ture, never, however, over 2°5° F., the limit of possible rise in a 
healthy horse; and the want of accompanying reactions proved the 
absence of disease. 

In several instances the horses examined were very valuable animals 
and apparently in perfect health. They were injected with the mallein 
simply because they had been allowed to comeinto contact with diseased 
animals. The injection caused a marked rise of temperature and con- 
siderable ceedema at the point of moculation, indicating disease. The 
post-mortem examinations confirmed this diagnosis and revealed latent 
glanders. In the incipient stages of the disease, therefore, before it 
could be detected by the ordinary methods of diagnosis, but while the 
animal is in a condition to communicate the disease to other animals 
as well as man, the mallein is of inestimable value. In this connection 
the case reported by Dr. Ward is of particular interest. 

Last fail a workman was brought to the Johns Hopkins Hospital, suf- 
fering and finally dying from a malady which proved to be glanders. 
At first the way in which he had become infected could not be deter- 
mined, but finally it was learned that he had been working with a horse 
troubled with a slight nasal discharge. Otherwise the animal appeared 
well. An injection of the mallein indicated glanders, and this diag- 
nosis Was proven by the autopsy. Had the mallein test been made at 
an earlier date the horse could have been condemned before any harm 
was done. The lack of knowledge of the danger to which the workman 
was exposed was fatal. Cases of a similar nature are by no means of 
ah uncommon occurrence, and as glanders is almost invariably ineura- 
ble, too much stress can not be laid upon the care which should be 
,observed in handling suspicious animals. 

Some newspapers have erroneously made the statement that mallein 
is exceedingly dangerous. Thisisamistake. Small quantities injected 
produce no harmful results in healthy animals. The germs have been 
removed in the preparation of the mallein, and the latter is no more 
dangerous than many other drugs. The only danger in connection with 
mallein is that to which those who prepare it are exposed, and this is 
reduced to a minimum by care. Several deaths of scientific men in 
handling the cultures of the bacillus mallei have been reported, due 
to some oversight on the part of the operator. These fatalities go to 
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show that the preparation of the mallein should be conducted with the 
utmost precaution and care and only where the best facilities for such 
work exist. 

It may be of interest here to refer to the results obtained in the cul- 
tivation of the glanders bacillus upon media containing in solution 
mineral salts and glycerine only. The glanders bacillus grows in such 
aliquid * fairly well, and as there are present in solution no albuminoid 
substances, whatever is extracted from the culture after growth can be 
looked upon as a true product of the germ. From such cultures we 
have prepared a mallein, which, so far as we have been able to test, 
gives results as satisfactory-as those secured with mallein prepared 
from beef broth. From this artificial mallein we have obtained an 
albuminoid substance and a erystalline substance which responds to 
a number of alkaloid tests. A more complete description of their chem- 
ical properties we will give later. They, however, are elearly waste 
products of the germs, built up and elaborated by the germ from the 
elements in the solution. They are not simply albuminoid substances 
which have undergone some change under the-action of the germ, but 
are distinct products of the life of the germ, and would be compared 
more properly with the albuminoid matter built up in the animal body 
and its excretions. 

In the Archives des Sciences Biologiques, L’Institut Imperial, St. 
_ Petersburg (‘Tome 1, No. 5, 1892), is given a review of the experiments 

upon the preparation and use of mallein in different countries. The 
results have been uniform, and the mallein proved to be a valuable diag- 
nostic. 

Dr. Theo. Kitt gives a review t of the experiments conducted in 
France and Germany upon very large numbers of horses. The test on 
the largest number of horses—abont 6,000, the property of one of the 
transportation companies of the city of Paris—was made by Dr. Nocard, 
one of the ablest veterinary surgeons of France. Several hundred of 
the horses that responded to the test were killed, and in all either 

. advanced lesions or the primary stages of the disease of the lungs were 
disclosed by the autopsy. 

Some few cases have been recorded in France where an animal that 
had not reacted exhibited glanders lesions on post-mortem examination. 
It is 2 well-established fact that in some instances glanders will cure 
itself spontaneously or is susceptible of treatment. In these cases the 
old, broken-down tissues will remain, inactive, however, and harmless, 
as the source of infection—the germ—is dead or attenuated. In the 
animals above referred to such was found to be the case, and guinea 
pigs were not affected by an inoculation with the diseased tissues, show- 
ing that the source of infection was dead. 

This is a point which has been often overlooked, especially in the 

examination of tuberculous eattle. The fact that a tuberculous lesion 
is found in an animal that has not responded to the tuberculin test - 
does not necessarily show that the disease is in an active condition. It 
must be proved by inoculations upon guinea pigs that the agent of 
infection is still present and active. On the other hand, if an animal 
has responded to the tuberculin test and does not show lesions on 
autopsy, unless this examination has been exceedingly thorough, one 
can not conclude the disease to be absent, as itis possible that the 
infection may be present without the disease being sufficiently advanced 
for noticeable lesions to be formed. : 


* New York Medical Journal, March 11, 1393. 
t Monatshefie fiir praktische Thierheilkunde, tv bd., 0 hft., 1893. 
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In the use of mallein, also, care must be observed in the autopsy of 
doubtful cases. Nocard reports an instance where the animal did not 
show the least sign of disease. Submitted to the mallein test the reac- 
tion was marked, showing rise of temperature of 45° F. The autopsy 
revealed only small doubtful tubercles in the lungs; otherwise the ap- 
pearance was normal; but a very careful examination of the lungs 
showed deep-seated ulceration characteristic of glanders. 

In the use of mallein cases that give a decided reaction and are 
suspicious may be-safely destroyed at once. Others that are only sus- 
picious should be isolated and submitted to the mallein test three times 
successively, with an intermission of a week or ten dayseach. If, then, 
they have not shown the characteristic reactions, they can be safely 
considered well. While mallein can not be pronounced an infallible 
test to be used alone without taking into consideration other symp- 
toms, it is an invaluable addition to the list of diagnostic means, and 
its great value lies in the possibility of detecting incipient cases of dis- 
ease, and thereby avoiding its communication to other animals and 
men and consequent loss of life and valuable property. Coupled with 
proper regulations for disinfection, we may see the time at no distant 
day when glanders will be very rare or unknown, and will be referred 
to as a very dangerous disease that at one time caused great loss. 

The following notes were attached to the cases reported by Drs. 
Torrance, Ford and Wheeler, Graham, Hallett, and Kurtz: 


EXPERIMENT I.—By Drs. I’. B. Ford and Wheeler, New Grieans, La. 


Mule, healthy, No. 1. Glandered, No. 2. Healthy, No. 3. Giasered 

f Tem- Tem- Tem- 

. Date. Time. pera- Date. Lime. pera- Date. Time. pera- ig ie 

ture. ture. ture. Ise 
Before injection. 

ete NS coe ems ee a Apr. 19! 10a.m....} 100 | Apr. 23|3p.m.....| 99  101°6 

(ROIS Saac)|s 5 SOD ESSE aBI DE aoraes do 6 pom. 2.3004 Saas aoe oe ees Sofa cs oe ae eteiomee 

Boi beaddd BAGH onaeHese ooeadee 2p eV ernonooanose tbe da oc leecaage cor ladacoscnasceyogeeeubt! Séercadses 

After injection. 

Apr. 20 | 9:30a.m../ 100 |...do..../ 9:30a.m-.| 99:6 | Apr. 29 | 10:30 a.m 99 -4 102 
Do..--| 11:30 a.m-} 100 ---do.--./ 11:30 a.m-] 100 (Osea |p bo OULD mac et OO) 102-2 
DOxss) 1230 p.m. 29-100 bes On cee} Ls SOrp: tae she ake 220 s- st\tas00 pam 100 102 °8 
Do----| 3:30 prs) 10L:2) |. -doi. ...).3330 pum..| 10121. -do =. .) 4:30) p.m. 10% 102 °8 
Doss. 5720p mm. |) 02 aein(lO.- sae} D200 Dela LOL 4a o do 22 -c|-O.50 ps ties 100 103 °2 
Dora. (17> S0iy ms) DOL 4 Edo -2n | TsO para. |) LOS dalle oe 126. 00s pads jek OO 103 -2 
Do....| 9:30 p.m..| 101°4 |..-do-...| 9:30 p.m.-.| 104 se 2dOie ae Os SUM pam ie O92, 103 °4 
180) npo\) IMSS his = anocee Br Os )aie cable OUR prec le etare a cneoers See AO arn a sein see aeteial| nicl acts oe eeonne eye 

Slight swelling. Large swelling. Swelling. 

Apr. 21 | 7:30 a.m..| 1¢0°8 | Apr. 21 | 7:30 a.m...) 101-9 | Apr. 20 | 8:30 a.m.. 99 103 
Doze aimless ee 100 me CLO) mrstoyel lei or Owstete orto L021 |fesde. 2. 2/4 30sp-m. 99°6 103 
Wessel Ci aun seE LOOG 2a eice GQ Olelaars|ii¢ is TDs carats LO056 | 2-2 cho s= -216 230 spoam ste 00, 103 °6 


No. 1.—This was a perfectly healthy mule, and, while it showed a very slight reac- 
tion and swelling, it was not diseased. It servedas a control test for No. 2, which had 
been exposed to glanders and had enlarged submaxillaries, tubercles on the nasal 
septum, and a slight nasal discharge. The. post-mortem revealed marked pulmonary 
glanders with tubercles in every stage. This horse had been the cause of the death 
of seven head of stock. No.3 served as control animal for No. 4. The mule No: 4 
was in the same stable as No. 2, and showed discharge at the nose and ulcers in the 
septum. ‘Three days after injection the animal died and ulcers appeared over the 
surface of the body. ; ‘ 


ory 


et. 
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Exprertment IIl.—By Christopher Graham, St. Anthony's Park, Minn. 
Not glandered, No.1. (Before injection.) | Not glandered, No.1. (Afteeinjection.) 
. Tempera- . . Temper 
Date. Time. ite. Date. Time, rats x 
1893. 1893 
SADE lO ware eee oeeieee ae 5:30 p.m.... 101 EASP ITA Gstatalonm = a sielotelelers ciate LOS anniirae == 101-2 
IDO ase caek taseeeiee ity Sasace, 101 Do. ato eaecseeers q2imi7.ceeeee 101 
dis Weak ace oaoorcssoene 7:30a,m.... 101°5 Do Sareea eee ree ZiPeWOicteretaaral 101 
1OWY saedeobocoauseae 2h eee are 101 IDO A acadscionacanadoe Ug eleaan Soe 101 °4 
Org eens ee seam os 10:30 p.m 101°5 IW Oeseoncanocesecnone GaN s=aeen 101-4 
BAS pT fae ton eens See Grae ane seras 101 DOr aa eee aneee a. Sip, ties teae 101°4 
OO) shane sazouausdses SaeM --==< 101°5 Dove eeerose were 10 p.mri 26 101 
WO nsenat aeieee ee Sues 10).a.m.c. 8 LOPES A eeAipre 19 Coa omens reat oe Casas 2s e. 101 °4 
Ome Seen caie csiaes Pitts so ocgose 101°5 Ole ealelatee eaters ater pele Tay 6) Bee yae 101 °2 
DO shee as eee 2p, DN aoe 101°5 DO'S sess ee eee ee LO. soos 101 
WOW somes eee (fg Unc en 101 °5 |, 1 DE OR On AAS Oba eae 1a eens 101 
NOD wat gee SAP meas Gepride ese 101 ‘5 1 UO eto ooSeS ae nae Dig DEON. e a's tate 101 °4 
DOM me ners Sem erin Si auntie ya aeae 101°5 DO: Sy ee ee Foes) Am py sates ee 101 °4 
DOM ate ns See cian etme 10:30 p.m 101°5 DO iceeecnaeeotien aie pam hasan 101-4 
PAID Sel Gate aries acta aieiee ase lp POE erates ere 101 DO5s thee ease es Sy psd ee 101-4 
DO rsaGspics Seana Sa, De Soe e 101-4 UDO Siotores eitstatsini=teie’ «is = 10:30 p.m..- 101 
| 


No. 1.—This was-an imported animal suffering with chronic grease and had en- 
larged lymphatic glands. : 


EXPERIMENT II].—W. &. Hallett, Oswego, Pa. 


1 


A = Glandered Healthy Healthy 
6 Oe x 
Glandered No. 1. No. 2. No. 3. Noval 
ae Time. Temperature./Temperature.|Temperature.| Temperature. 
ate = 
Before injection. 
1893. ie 
Jamtadry tO seers: oe cetera ee Geman leaSqore 98-7 100°5 100 | 100 
JOR) Sh aS! SASS Ab gees ees ie ates Ap Aease 100 102 100 °5 100 
LO) nceatidbu ssasetdosEGode Pp tite cate = ole 100 102 100 100 
After injection. = 
January 20.......--.. sia’e= sin) sein Qeisaesocae 99°5 100°5 100 | 100 
OD) BEA Soo Seen Seo ace PALL erate aie 102 °5 101°1 100. | 100 °7 
ID. ride see o een sedoa5 isin ecee se 102 °5 102 °2 100 °7 | 100-7 
DOR ee etic ster seca at Be Dali reste lanes 105 °7 103 100 100 
WO wee ae a emi- Seis Se ei BepHiae siae =e 105 2 OAS eG | crarecateverae sce slicre © oa aleyercioeterte 
JECT SA aaciceSe, SoS dao og) ene ae wee Tne eaeticg gree rae AN OAT eric serrate coal everett eee aera 
Seats ebeleisiaiorees stacteicls/efelr'wiale. aie Large swell-|.......-...-..| Large swell- | No swelling | Swelling for 
ing. ing. 1 week; 
cause un- 
| _known. 
DAMM aye 2am ance emcee =o Sips Maye = Normal ...., 104 Normal ..-.. Normal. 


No. 1.—This horse was in good condition, but showed a glanders reaction. No. 2 
had a slight mucous discharge from the nose and was a suspected case. Nos. 3 and 
4 were both healthy. 


EXPERIMENT IV.—By Dr. Kurtz, Appleton, Wis. 


No. 1.—This was a bay stallion, standard bred, 6 years old, which had a gluey 
discharge from both nostrils, an occasional cough, with a tender hard swelling 
between the jaws, and ulcers of the mucous membrane of the nose. Its appetite and 
general life were good. The injection of the mallein caused a rise of temperature of 
44°, a swelling on the neck 10in. wide and 14 in. long, with a loss of appetite. The 
swelling on the neck was so hard and tender that the animal was unable to move its 
head up or down for two days. The swelling persisted up to the time that the 
animal was destroyed, which was about five days after the injection, 

No 2.—This was an 8-year old sorrel gelding, which had a slight discharge at the 
nose, and the right hind leg slightly swollen. Otherwise it was apparently healthy. 
¥he injection of the mallein caused neither swelling nor other inconvenience. Dr. 
Kurtz adds that the tests with mallein were very satisfactory and that he considered 
its use important and very reliable. 
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EXPERIMENT Y.—By F. Torrance, Brandon, Manitoba, Canada. 


Health Not glan- 
Glandered No. 1. . No.3. Sere ere. 
K Time. Temperature.|Tem perature.| Temperature. 
Date. 
Before injection. 
1893. 
DANUATY 24. vtewainacineweceeesne mete ee secernlel bee Wb deta 101 100 °2 100 °2 
DOS epee ane Oe eee is aaclos a astoaa es Bi Opts Socio 100°8 101 101 °8 
WO he iasetce, seme t tn esiw in sinnien adel 11:30 p.m 100 °4 100 °2 100 °3 
pi ein eoere tes £3 oS ap coger apap eased ee if OST seen 99 100 °8 99°6 
Bia ee en ae oe Cee ee ee 4:30 p.m... 101 100 °8 100 °4 
IT) Ofetsaae on sstdeeshe etel etatarsiaraieistat nlera mfr ewe aele ine 9:30 p, Mm... 101-2 ) 100°8 100 °8 
After injection. 
January 26....+. Cm ers anata aa Wa hs Pan oiecpetS 8:45 a.m... 1090 101 99°4 
OW Gaon oe oe SanO beds Sed ee od oc Ceaete mae 10:45 a.m-. 101 100°8 99 °2 
IDO) 3 ca Pears AOR Sco ce ate Coenen aad 12:45 p.m. 101 *4 101 160 
OG) GPR Se SEO Oso AAR On eA eI aS Ae 2:45 p.m... 1026 101 °6 401 
LDS 2 Seine EE ae tone ne Eater Amen erese 4:45 p.m.-.. 103.6 101 °8 401°8 
CUNO ene od ake tjarsian ale ciate tare xen atte 6:45 p.m... 405 101-2 401 °8 
IB OY Aa ate o ee SOCOOLC OOOO COA oe 8:45 p.m... 105 °2 101 °3 401 °8 
LO ore. cc teeny eco eaeso cia vevouveveve 10:45 p.m... 104°6 101 ‘6 101 °8 
Large swelling. Very slight | No swelling. 
swelling. 
SAMUALY 20 «ai ace cc ama wels ncn ale ta tacie nGedqataiaih etre 101.6 101 °4 101°8 
ML) eee ccchepepe exc teie erate te telaiey = chat sfale tela] swine 102 °8 101-4 100 °2 
MDC) ene siete oso ota ioee siete wlarete ie esate 103 101 °2 LOL °2: 
January 28 102 -2 100 92 dita Gerseaceeetoe 
i 
Glen- | Glan- | Glan- | Glan- | Glan- |, Glan. ee 
Healthy No. 4. dered, | dered, | dered, | dered, | dered, Now dered, & ae 
No.5. | No.6. | No.7. | No.8. | No.9. | "| No, 11.| hogy? 
No. 12 
Tem- | Tem- | Tem- | Tem- | Tem- | Tem- | Tem-/ Tem- 
Tem. | per- per- per- per- per- per- per- per- 
Date. Dime per- | ature. | ature. ature. | ature. | ature. | ature. | ature. | ature, 
atare. 
Before injection. 
1893. | 
February 23 P02. MA's 100-2 100°6 | 101°4 | 100°8;) 100°8 | 101 102°6 | 102-8 162 
AV sAgagce= 10:30 p.m 100 100°6 | 101°4} 100 100°8 | 100-4} 102°2| 101-6 102 
i | 
A fier injection 
i) i} i 
Vebruary 24 Span Neer, 98°8 | 100 100 4 98 +8 99°S | 100°4 | 103 101 *4. 162 2 
1D ye enaer sc 10.a.m... 99'°6.) 101 102 101°4 | 100 101 102°2 | 102°4 102 °8 
SOR ete LOM aerate 99-6 | 101°2 | 102°4] 102°8| 100°6 | 101°8| 103 102 °8 101-4 
Nee Onsatnc ae Asouneaeae 99°4 | 102-2 | 102-4 |. 103°6 | 101°4 | 103 1026 | 103 101°6 
(DOs eeroe ALT) ATI: olniatn 100 104 103°4 | 104'6 | 103°4 1! 103°6] 103-6] 103 101°4 
IBY esac OjeaMlesaac 100°4 | 104 104 104°6 | 103°8 | 104°2 |) 103°6; 102 102 
WOrs see ae S POM soa 100'2 | 1044] 104 104°4 | 104°6] 104°4 | 163'2] 102°8 102 °4 
RO. Soosdac 10 p,m.......| —~ S| 208°6 | 104 104°2 | 104°8 | 104 162 102-4 102 °4 
ery : Ver _ a 
slight | Swell- Lar i Swell- | lar, if Swell- Tar £0 | Swell- Ho 
swell- |. ing. | 87° ing.. | swell- | ing woll- | "ing. | Swell 
ing. img: ing ing. ing. 
February 25 10 a, mi... 99:4) 104 104 108 103° 104°8 | 102 102 102 
WO ieelee== 4p.m..... 99.4} 103-4} 103°8| 103-4} 103-4 | 104°4! 103 102 °6 102 °4 
oserseses S2Pi Mi. a5 100°2 | 103°4 | 103°6| 101°8| 102°8; 103-6) 102-4] 102-2 103 6 
Fobruary 26 ..| 12m.....- 99-4] 202-8 | 103:4 | 101'2| 102°6 | 102°2) 101-3 | 101-4 102 
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EXPERIMENT V.—By I. Torrance, Brandon, Manitoba, Canada—Continued. 


Not glandered, No. 13. Not glandered, No. 13. 
Tine. Temperature; Time. Temperature. 
Date. Date. == 
Before injection. After injection. 
1893, isons Game | 
OD ie Gar aes eee. Cp.M. 2c... 103.8 AVE AG GHGS sone eae 3h os aS eee 102. 2 
RAG’ Sie cist Sale ee ee Ben Gr eee. 103. 8 | uate Soe ashe 2 poe aasae2 102. 2 
AWE {0.00 Nee eee eee e ae EI A BS eon 101 ED ORS ecco aeie aera 4p.M......- 102, 2 
Ongar cons eHen Gp. Wtces- | 102 fae ae ne a ee el Ons ie eee 102. 4 
DOr eee Shpele cae nes 102. 2 
Ree: DOF sea 2niejamee oe 10 p.m: 101.6 
; After injection. Dostrereuee 11:30 p.m...| 101. Noswell- 
ing; hed 
Mameby Sirs see crease ess «= Sha Wenn. ce. 102 eanleg 
BBD Pacceaucodeosee 1@ a. m...... 102 Marchi 4.52.3 .5oe LO ..-2-- 10k. 4 


No. 1.—This animal was an aged stallion in fair condition that had enlarged sub- 
maxillary glands and nasal discharge for some time. There was, however, no his- 
tory of contagion. The injection showed the animal to be glandered. 

No. 2.—This control, a working mare, was in fair condition, and did not respond 
to the injection. 

No. §.—An aged mare in poor condition had enlarged, nodulated submaxillary 
glands and a sticky nasal discharge. ‘The result of this injection was negative, but 
there had been no history of contagion. 

No. 4.—This was an aged, healthy sorrel mare. 

No. 5.—_Was an aged mare which had had enlarged submaxillary glands that had 
opened and discharged, but no nasal discharge. Two hours after the injection the 
mare had cold and rigors; was dull and off feed for two days. 

Ne. 6—Was an old sorrel gelding, apparently healthy, which had some time before 
been troubled with sores onits legs that healed. After the injection the animal was 
pee and off its feed for two days, giving also the other characteristic glanders reac- 

ions. 

No. 7.—This case was No. 1 reinjected. 

No. &.—This was a bay colt which some time before injection had enlarged sub- 
maxillary glands, but at the time of injection was apparently healthy. The reac- 
tion would indicate that the animal was still diseased. 

No. 9.—This was a yearling filly, apparently healthy, but gave a decided reaction. 

No. 10.—This was a black colt, about 9 months old, which had a few farcy ulcers 
on leg and flank. 

No. 11.—A sorrel colt, 1 year old, which was affected with glanders and farcy. 
The post-mortem revealed glandered nodules in the lungs, a caseous abscess in the 
bronchial glands,’and extensive ulceration of the nasal septum. The temperature 
of the animal was high before the injection. 

No. 12.—This was a bay mare affected with pneumonia of seven days’ standing. 

No. 13.—This was a sorrel filly affected with strangles, and had some nasal dis- 
charge and swelling of the submaxillary glands. The temperature here again was 
too high before the injection for the latter to be of use. 


Two cases of mild farcy were taken to the station of the Bureau about 
a year ago and treated by repeated injections of mallein. They both 
apparently recovered. The one case, however, while outwardly well, 
still responded to the mallein test, was killed and found diseased. The 
other animal does not give any reaction with mallein, and is in use and 
quite well. There are also some other cases on record where the ani- 
mals appeared to have recovered after the injection of the mallein. It 
is, however, far better to exterminate the disease than to wait for a pos- 
sible cure. 

When we take into consideration the fact that the disease can readily 
be contracted by man from the horse and is practically incurable, and 
that one diseased animal may communicate it to a large number of other 
valuable ones, the importance of preventive legislation is at once appa- 
rent. The disease is readily communicated by means of the nasal secre- 
tions, so that the promiscuous use of water troughs, stalls, and buckets 
is dangerous, and the coughing of a horse may serve to carry the infect- 
ing material to man and other horses. 
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MISCELLANEOUS INVESTIGATIONS. 


In connection with the investigations of the cornstalk disease a 
number of examinations of cornstalks have been made, with the detec- 
tion, however, of no poisonous alkaloid. 

At the request of the Division of Botany, an investigation of the 
plant Artemisia tridentata, the sagebrush of the western plains, was 
begun. This, the Chief of the Division of Botany informs us, is used very 
largely by the natives as a febrifuge. A preliminary examination has 
revealed the presence of an alkaloid, a volatile and nonvolatile oil, and 
several gums in considerable quantity, so that a more extended study 
has been undertaken with the intention of determining the physiolog- 
ical effect of the alkaloid and other products and their possible prac- 
tical use. 

The subject of the milk and butter ferments, which give to butter 
their agreeable or bad flavor, has been pretty well studied in Denmark, 
and the best brands of butter there are made with the use of the fer- 
ments upon sterilized milk only which will produce the desired flavor. 
In this country Conn, of Connecticut, has also isolated a number of 
different germs which also, in their action upon milk, give butter of a 
desirable flavor. 

As the action of these ferments is to produce, just:as in the case of 
pathogenic bacteria, chemical products, which products impart to the 
butter the peculiar flavor, experiments have been begun to isolate, 
study, and, if possible, prepare synthetically some of these substances 
“with a view to their practical use. 

AS an easy way of removing and destroying the ticks upon Southern 

-eattle is exceedingly important, as these parasites are so intimately 
-related to Texas fever, we have had tested at the station a number of 
different sheep dips and, disinfectants which are so widely advertised 
and recommended. The ticks were placed on the cattie and then the 
infected surfaces washed with the solation. None of the materials used 
were satisfactory. The list included thymo-cresol, creoline, Quibble’s 
Sheep dip, fernoline, sodium sulphite, sulphuretted hydrogen, Hay- 
ward’s sheep dip, kerosene, and gasoline. Dr. Francis, of Texas, 
reports the successful use of kerosene, but our results were not satis- 
factory, and we must search for a more reliable substance for the 
destruction of the parasites. 

‘Other routine analyses have been made, and some time was devoted 
to the preparation of an exhibit for the World’s Fair, indicating the 
line of work of this laboratory and its practical application, especially 
to tuberculosis and glanders. 


REPORT OF THE CHEMIST. 


Str: I submit herewith a report of the work done in the Division of 
Chemistry during the year ending December 31, 1893. 
Very respectfally, 
He Woo WILEY, 
: Chemist. 
Hon. J. STERLING MoRToN, 
Secretary. 


WORK OF THE DIVISION AT THE WORLD'S FAIR. 
ARRANGEMENT OF LABORATORY APPARATUS AND FIXTURES. 


An attempt was made at the Columbian Exposition in Chicago to 
exhibit the work of the Division of Chemistry in a practical way... There 
is little of interest in a chemical exhibit which shows simply apparatus 
and chemical appliances without in any way portraying chemical work. 
It was believed that the most valuable method of showing to the people 
the utility of an exhibit of this kind would be by having chemical work 
in progress. In the arranging of the apparatus, therefore, this end was 
kept in view, and some difficulty was experienced in so arranging the 
fixtures and apparatus as to secure a pleasing exhibit and at the same 
time not interfere with practical work. Nevertheless, the idea of an 
exhibit was not abandoned as such, and an attempt was made to so dis- 
pose the apparatus that the part of it which was not in use should at 
all times be open to the inspection of the public. These conditions 
made the arrangement of the laboratory for the double purpose a matter 
of considerable study. 

The work tables of all descriptions were arranged with a view to the 
provision of a large amount of storageroom. They were covered with 
tiling and. painted white and finished with an enameled surface. Each 
of the analytical tables was provided with a large number of gas con- 
nections, water service, etc. 

Among the special features of the laboratory was a complete outfit 
for use in the analysis of sugar beets for purposes of seed selection. 
This apparatus consisted largely of special rasps for removing and 
pulping a portion of the beet for analysis. Apparatus for the analysis 
of beets for manufacturing purposes was also exhibited. 

The apparatus for the examination of ordinary agricultural products 
was also complete, and represented the most modern forms adopted for 
this purpose. - 
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PRACTICAL TESTS AND ANALYSES. — 


The practical work which was accomplished during the continuation 
of the World’s Columbian Exposition was as follows: 

Sugars.—The number of samples of sugar analyzed for the jury of 
awards was 454. The examination consisted solely of the polarization 
of the sugar for the purpose of determining its saccharine value. The 
judges of awards based their decisions largely on the results of this 
polarization. The sugars examined consisted not only of those of 
domestic origin, including cane, sorghum, beet, and maple sugars, but 
also foreign exhibits from every sugar-producing territory. 

Whiskies, brandies, etc.—A. large number of samples of whiskies, 
brandies, and liquors was also analyzed for determining their per- 
centages of sugar and alcohol. 

Olive oils.—Olive oils of foreign and domestic origin, numbering in 
all 128, were examined to determine their purity. 

Tannin.—For the determination of the tanning value of the various 

-materials exhibited for that purpose, many samples were analyzed and 
the percentage of tannin therein accurately determined. 

Baking powders.—All the baking powders and so-called yeast pow- 
ders on exhibition were also analyzed and the percentage of leavening 
power determined, and this analysis was used as the basis of the 
awards. 

Hops.—All the samples of domestic and foreign hops were also sub- 
jected to a careful chemical analysis to determine their percentage of 
extract given up to ether and alcohol, the percentage of moisture 
which they contained, and their total percentage of nitrogen. These 
data were also used in making the awards in this class by the jury. - 

Cereais.—The most laborious analyses made, however, were those of 
the cereals. In all 532 samples of cereals and cereal products were 
examined. The analysis consisted in the determination of the moist- 
ure, ash, nitrogen content, percentages of oil and indigestible fiber; the 
digestible carbohydrates being determined by difference in the usual 
way. Based on the data obtained by analysis, the food values or nutri- 
tive values of these samples were caleulated. In this calculation the 
relative value of the different nutritive principles was fixed as follows: 
The starch and soluble carbohydrates were represented bya nutritive 
value of 1; the fats and oils by a nutritive value of 2.5, and the albu- 
minoids, obtained by multiplying the percentage of nitrogen by 6.25, 
by 2.5. The total nutritive value of the cereal was calculated on the 
above basi8. The following may serve as an example: 

Let a sample of wheat have the following composition: 


Per cent. 
VGH cls Se eee NS PRs en eo Ue 3 Ao), CoS «Ae ae er T 54. 
Yas] C39 Se RG et re pr peri rapa Miia Ay RERUN ls ae geben ec SS ed Dre. te 1-81 
OUT SOR eric ol ate ere cha he ciate eRe ee Nee AL in SSS ee oa a eee 2:29 
SSCs) Bak Re que aed Me hoy cP ems tanh aes aaa ribet ON) le 2 1°64 
ADosriaidan Ok Ga Pero saan es Ee et aT ieee Oak poe le Se aah PR rele ee 12°53 
Starch and. soluble carbohydrates ~.. 1.22.22... 22-5 -2---- to cese 74°19 
The relative nutritive value of this wheat would then be— 

TEAS SOO AAG: 

229) 25 = ho 

2s) Xb es 


Sum... 111-25 


The data obtained in the analyses of the cereals on exhibition will 
prove of great value in fixing a standard of excellence for the cereal 
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products of all quarters of the world. It is to be presumed that the 
cereals on exhibition represented the best products of all countries, 
Of the samples on exhibition only the very best were selected by the 
judges for chemical analysis. Itis therefore but just to assume that 
the data obtained in these analyses represent the very best that can 
be furnished by each particular country. It is believed, therefore, 
that a detailed report of these analyses will. prove of the greatest 
interest to agricultural chemists ‘throughout the world, and it is the 
intention to make such a report as soon as possible, 

Artificial colors.—Examination was also made for the jury of awards 
of the artificial colors used in butter and cheese. Most of these, as 
would be expected, were annatto ground in cil. Some of them, how- 
ever, were found to be colors of aniline origin, probably tropacolin. 
The use of annatto in coloring butter and cheese is in most countries 
permitted by law, but the use of other coloring matter of doubtful 
hygienic effect is something to be discouraged. In all cases it was ree- 
ommended that no award be given to butter colors other than those 
composed of annatto. 

Beers, ales, porters, stouts.—The analyses of the beers, ales, porters, and 
stouts which were on exhibition excited perhaps more interest than 
any other series of analyses undertaken at the World’s Exposition. 
The great rivalry between leading brewing firms created a widespread 
interest in the results of the work. The awards which were made on 
the exhibits of malt liquors were based partly on the judgment of the 

jury of experts and partly on the results of the chemical analyses. 
Inasmuch as there has been widespread comment made upon the 
methods of analysis employed, it has been thought wise to give in 
brief a resumé of them. In doing this it has been found desirable to 
add the results of some special experiments, made since the closing of 
the Fair, to determine the chemical composition of beers of known origin. 
These beers were brewed on a small scale in the laboratory, so that we 
were absolutely certain of the materials of which they were composed. 
As will be seen, the general result of this examination shows, with one 
or two exceptions, the entire validity of the basis of judgment employed. 

In the preparation of the samples of beers of known components no 
attempt was made to produce an article which would be equal as a 
beverage to the beers of commerce. Indeed, it was well understood 
that such an attempt would be in vain. 

The expert treatment of malt and its substitutes necessary to produce | 
a sparkling and attractive beverage can be secured only in commer- 
cial or model breweries. The object we had in view, however, was 
fully accomplished by the experiments, as it was the chemical and not 
the commercial character of the beers which was to be investigated. 


BEER ANALYSES FOR JURY OF AWARDS. 


The analyses of domestic and foreign beers made by the Division of 
Chemistry for the jary of awards at the Columbian Exposition are val- 
uable in helping to fix.a standard for the judgment of fermented 
liquors. The following standards were fixed in advance for the cheim- 
ical tests: 


Aleohol— 
OM GOT Sieestase oe wae aries alae ses eere ole le elo. Mae ects tiniree eee eee 3 to 6 per cent. 
JEGIS COE DONA HOGINSc 6c come AO OE Or SOS G COBURG HAOOe Se EE eaU Bees 5 to 9 per cent, 


Albuminoids— 
Minimum percentage for malt products ....-.-------------+-+---: 0.5 per cen’, 
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No limits were fixed for ash extract and polarizing bodies. Where 
the alcohol fell without the limits fixed, 2 points were deducted from 
the total allowed in the chemical judgment, viz, 45 points. The same 
deduction was made for a deficiency of albuminoids. 

The presence of salicylic acid in moderate quantities in the beer, as 
determined by the qualitative test, indicated the deduction of 2.5 
poms from the total, and its Preece in large quantities the deduction 
of 5 points. 

In the qualitative examination of the ash the presence of a consider- 
able quantity of hydrochloric acid indicated a subtraction of 2 points 
and of a large quantity of 3 points from the total. 

The same rule was made in regard to the presence of considerable 
and large quantities of sulphuric.acid. These tests were, however, 
qualitative only. 

In testing for hydrochloric acid a mere opalescence or pronounced 
opalescence was neglec ‘ted, as it could have come from the water used 
in brewing, and the s same rule was made in regard to sulphuric acid. 
A moderate precipitation in each case was taken | as an indication of the 
presence of a considerable quantity and 2 points deducted accordingly. 
A heavy precipitation in each case indicated the presence of a large 
quantity and 3 points were deducted. These recommendations were 
made in such a way, if possible, as to cover the fact that in many waters 
used in brewing considerable traces of both hydrochloric and sulphuric 
acids are found. Thisis notably true of the water used by the brewers 
in Burton on the Trent, where as much as 25 grains per gallon of sul- 
phate of calcium are found in some of the waters used, and as much as 
10 grains per gallon of chloride of sodium. 

It is not the purpose here to enter into a discussion of the merits of 
saline waters in brewing as compared with those of pure waters. It is, 
however, believed that beers containing large quantities of sulphates 
and chlorides can not be regarded in the same light in relation to 
health as those which contain only moderate quantities or traces of 
these bodies. This remark is especially applicable to the presence of 
sulphates. 

Inregard to thealbuminoid percentages, thestandard was fixed because 
it was believed that when a pure malt had been used in brewing the 
percentage of albuminoids would be constantly, or almost always, above 
one-half of 1 per cent. The use of rice or glucose as a partial substi- 
tute for malt would therefore tend to diminish the percentage of albu- 
minoids in the beer. As is well known, the presence of an excess of 
albuminous matter in beer tends to produce cloudiness, and it is also 
the nidus for subsequent and injurious fermentation. It is not, there- 
fore, implied by fixing a standard in this way that a high percentage 
of albuminoids is desirable in beer, but the object of the ‘standard is to 
determine whether or not pure malts have been used in brewing. 

The quantity of solid matter contained in the beer and its polariza- 
tion were not considered in determining its grade number, but these 
determinations were made in order to complete so far as possible the 
analysis in the short time allowed for the work. No attempt was made 
to determine whether any bitter principles other than those present in 
hops had been used in the brewing. 


BEERS BR aE IN THE DEPARTMENT LABORATORY. 
Before giving the data representing the composition of the beers 


exhibited, it is desirable to call attention to the numbers obtained in 
the examination of some beers brewed in the laboratory of the Depart- 
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ment of Agriculture. These beers consist of pure malt beers and beers 
made by mixtures of malt and barley, glucose, rice, and hominy grits in 
varying proportions. The beers were all brewed in the same way and 
under the same conditions. They therefore give an excellent basis for 
comparison with beers brewed from unknown materials. It is not 
unusual for brewers to maintain that they use nothing but pure malt 
and possibly barley in making their beers, but it is not always safe to 
accept assurance of this kind as a basis of scientific investigation. The 
water employed in our home brewing was Potomac water, which, as is 
well known, contains only a small quantity of saline matter, not to 
exceed 6 grains per gallon. In onc instance, additions of saline matter, 
notably gypsum, were made to the water for the purpose of making it 
resemble in some respects the waters used in the breweries at Burten 
on the Trent. 

Following are the results of the analyses of these home-brewed beers: 


Analyses of the home-brewed beers. 


~~ 


Specific ae 
Serial number. Letter.| yravity be a icone H Eas See Extract.| Ash. 
15.59 (. é ght. aK; : : 
= | 5 
1 

Per cent. | Per cent.| Per cent.| Degrees. | Per cent.| Per ct. 

10237 3°88 2-97 °1282 Wee; 7°51 +102 

1 -0164 4°72 3°70 5657 8-4 5°35 *252 

1°0163 4°75 3°73 1188 i) 5°83 “184 

10123 5°58 4°39 2563 cee 5:09 212 

1°0249 4°05 3°16 1375 17°9 762 139 

10188 4°91 3-86 2938 13 °9 6 35 155 

1-0212 4°50 3°51 *2657 14°57 |=) 6784 ~ 337 

16096 3°66 2°85 5625 5:2 4:00 204 

10116 5°60 4°41 1250 7-2 5°30 +196 


«To which gypsum was added. 


The quantities of grain, etc., used in the preparation of these beer samples were 
as follows: ¢ 
A.—200 grams malt....800 grams rice. 
B.—1 kilo malt. 
C.—200 grams malt....800 grams glucose. 
D.—500 grams malt....500 grams glucose. 


E.—200 grams malt....800 grams corn grits. 
J*. —500 grams malt....500 grams corn grits. 
H.—500 grams malt....500 grams rice. 


Sanple A. 


he rice in the case of sample A was stirred into 3 liters of boiling water and the 
mixture placed on the steam bath. When the rice became a paste, it was removed 
and allowed to cool to 65° C. The malt was then added and the temperature kept 
“atdthat point for two hours. The wort was then strained off through a sieve, 2 liters 
more water added to the grains, and mashing resumed at 65° C. for another hour. 
The wort was then strained off through a sieve and the grains pressed in a cotton 
bag. The united worts were treated as given below. 


Sample B. 


The malt in sample B was placed in 3 liters of cold water and the temperature 
gradually raised to 65° C, The rest of the operation was as just described. 


Sample C. 


In sample C the glucose was dissolved in 3 liters of boiling water, the temperature 
allowed to fall to 65° C. and the malt added. The rest was as above. 


Sample D. 
Sample D was treated exactly as was sample C. 
Samples E, I’, and H. 


Samples E, F, and H were treated in exactly the same way as sample A. 


~ 


174 REPORT OF THE SECRETARY OF AGRICULTURE. 


TREATMENT OF THE WORTS. 


The united worts in each case were brought toa boil, 15 grams of hops added, and 
the boiling continued fifteen minutes. The liquid was then placed in a flask under 
the tap until the temperature was 12 to 15° C., and then filtered. The mixture of coagu- 
lated albuminoids and exhausted hops remaining on the filter was mixed with the 
grains resulting from the mashing. The density of the wort was taken and when 
necessary cold water (previously boiled) was added _till the density reached about 14° 
Brix. Thevolumes, densities, and polarizations of the resulting liquids were as fol- 
lows: 


‘ Total 
1 ubic cen- Total se gs : 
Sample. pomaen elp ade Polarization. serine 
0° Brix, Degrees. Grams. 

EA Dic aals erate iatate atalole/dtetaialal SaVatainratelaa'aia\s'ale sialainaeielA(areininaiate.« 38, 680 b Wg 292 521°8 
B 130 20 4 547 6 
G er ainies Wh = 7406 
D | 14:5 18 °2 721 ‘7 
E 145 29 °5 491 +4 
EF 14°5 26°9 506-7 
H 14°5 26 8 629 6 


To each portion of wort were added 5 grams of hops and 200 cubic centimeters of 
Heurich’s yeast. Portions for the polarization were measured out before the addi- 
tion of the yeast. The addition of yeast took place at 10 p. m., December9. On 
December 18 at noon the beers were filtered and bottled. 


REMARKS ON. RESULTS OF BEER ANALYSES, 


The analysis of the samples of home-brewed beers fully bears out the 
wisdom of-the selection of 0.5 per cent as the limit for albuminoids for 
pure malt beers. The other analyses show also, without the least par- 
ticle of doubt, the admixture of other bodies with the malt. Before 
knowing the origin of the beers we took the table of analyses and were 
able to correctly indicate the proportion of malt in each sample by the 
percentage of albuminoids alone. Even in the case of the grits, which 
contained a considerable quantity of albuminous material, it is seen 
that the percentage of albuminoids is very slightly increased over that 
for the rice or glucose, showing conclusively that the malt is practi- 
cally the sole souree of the albuminoid matter in the beer. It thus 
appears to be demonstrated that the percentage of albuminoid in a beer 
is a direct criterion of the percentage of malt employed in the brewing. 

The analyses of the home-made beers also show that the standard for 
alcohol adopted is a proper one. Only oneof the nine samples examined 
fell below the standard, and this was doubtless due to the shertness of 
time allowed for fermentation. 

On the other hand, in regard to the qualitative test for sulphates, the 
matter is not so clear. Inasmuch as in European countries highly sal- 
phated waters are employed, it is not strange to have always found in 
these Kuropean beers avery large amount of sulphuric acid. In the 
American beers, however, the amount of sulphuric acid present in most 
cases is neglectable and only in a few cases did the grading of the beer 
suffer from the amount of sulphuric acid it contained. It seems, there- 
fore, that the reaction for sulphuric acid is in no just sense a criterion 
for the addition of glucose or even of sulphites, and in fixing a seale of 
points, deducting a certain percentage from the grade of the beer for 
heavy reactions for sulphates should be practiced, not because it would 
indicate the presence of glucose in the brewing or even of sulphurous 
acid as a preservative, but simply because the presence of a large 
amount of sulphuric acid in a beverage is or may prove harmful. 

In regard to the reaction for common salt, the matter appears some- 
what plainer. Although common salt occurs constantly in waters used 
for brewing, yet itis not present in such quantities as to produce a 
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heavy, curdy precipitate in a solution of the ash. Unless attributed to 
mineral or other extraordinary qualities in the water, the occurrence of 
a moderately curdy precipitate-or a heavy curdy precipitate on the 
addition of a solution of nitrate of silver to a nitric-acid solution of the 
ash would indicate the addition of common salt in the brewing. The 
addition of common salt in moderate quantities is not in any way 
prejudicial to health, but when the question which was to be decided 
in these cases is this, viz, Has anything been added beside the malt, 
hops, yeast, and water? then the presence of hydrochloric acid must be 
noticed. If, therefore, the analysis indicate the addition of common 
salt, on this hypothesis it will be proper to correspondingly diminish 
the number showing the grade. 

The total number of beers, etc., examined is as follows: Wood beers, 
102 samples; bottled beers, 130 samples. In thé above term “beer” is 
included, of course, all the various forms of malt liquors, such as beers, 
ales, porters, stouts, etc. In addition to. these quite a number of malt 
extracts was also examined for the jury of awards. 

The total number of analyses made for the bureau of awards was 
1,687. 


EXPERIMENTS WITH SUGAR BESTS. 


In harmony with the provisions of the act of Congress providing for 
experiments in the improvement of sugar-producing plants and the 
manufacture of sugar therefrom, the work of the Department in this 
direction was continued in two distinct lines. 

The first of these consisted in the distribution of beet seed to those 
interested in the culture of the beet, as indicated in the report of last 
year. The Department having made no purchase of beet seed for dis- 
tribution, Mr. H.'T. Oxnard kindly donated for its use a sufficient quan- 
tity of the best imported seed. 


SUGAR-BEET SEED DISTRIBUTED, 


The number of packages of seed sent out was 2,428, and the number 
of persons to whom sent 348. The number of packages sent to each of 
the different States and Territories receiving seed was as follows: 


Packages. Packages. 
DRTC OE TTS ie | SE ER ee, a aR aE S27) | os UOTE HLM etree Alec ayaveapatnrcinie lee eee ees 2 
TASS a 21 Or es, ae oe a ae, RR a SHINO DNAS ANT en een net So oc. eee ame eee, | 120 
ye STIPE ete ae Re |, net ee ee BUTE ING Wikelay tens ame eee ee) ee ere eS 50 
Galitorailanssso=5 sea ess oh aescetass SLT NOW; SCTROY os is tin nace ee does tee PEO 
COLO AOR eee saa eerie tee 2025 |New Memitoic a. oc 2c cele ou cities 52 
WOM COLLOID oe is 1 aoe tee mn ole aces EL eap INOsWs DOP Keseae, myers ate oe de eon ae 90 
PCPA ALOm rier oe eee ee ete 10: | North Carolina.-......... Eh. eee ae 5 
ELUTE G ciate: e<nciarohe ate Seo aes See edele Sot North? Dale ta sc asce.c so aceteiance odes o 
Geonotaroaot. . pace sao 3: an alates 2008 | ROM OF vere ete eee eta a oe 2 68 
GAN Olese ee ee a nares AO k lahomigne-s aaeate ns on eee eoe 8 
SE LIDEDING (Siero ase teteanct he See exc aarsPae rm ie Vie OROSON. 1 tc ae oS cea maha eee 6 
diriehhyniapee aes ipa ccints- eee = tonya fed eSuabn CRA NOU peer se Sooo Sas SOc & 
OWA ees Oise ead a te 62:| Inhodevisiands 2 fe ee 3 
VOGT EN Ss> gay ans ee eer eee eee ie heer 12>|7 South- Daileotan. sce awsesces 2 eG 
Boritita Clays peecctay so nha dae acer ORS ma ann Oi, | DORM ESOC kes <a ute a tee ec aa 15 
BOTH OE eet lps een ae te i ee eee pi Wh Al Eth Wes 2 1: ire ee SA A RS ies OT ee es 4 
AW ECGS Mee « AO ROA ARE Oe a cbtbre on mee ere my A OAND Ioif ANN eee See ice er emir U eye: aor 33 
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The number of packages of seed distributed was far less than in 


previous years, and the number of samples received for analysis was- 


correspondingly diminished. The total number of samples received 
at the Chicago laboratory was 199, and the total number of samples 
received at the Washington laboratory was 84. E 

Accompanying each package of seed there was sent a copy of 
Farmers’ Bulletin No. 3, which contains detailed instructions for pre- 
paring the land, planting the seed, and cultivating the beets. 


SUGAR-BEET ANALYSES AT THE WORLD'S FAIR. 


Arrangements were made for taking samples for analysis and these 
samples were sent chiefly to the chemical laboratory of the Depart- 
ment atthe World’s Columbian Exposition. As has already been indi- 
cated, one of the chief features of the chemical laboratory at the 
Exposition was the arrangement for the analyses of beets. In addition 
to this the Chicago laboratory was nearer to the localities in which the 
beets were chiefly grown, so that they could be sent for analysis in a 
shorter time than if forwarded to Washington. It was thought also 
that it would be an excellent illustration of the practical work of the 
laboratory to have the analyses made where they could be viewed by 
those interested. The wisdom of this course was apparent from the fact 
that at all times.when analyses of beets were in progress large num- 
bers of intelligent observers were watching the work. The questions 
which they asked showed that they were interested in the process and 
were receiving valuable instruction from observing it. Some of the 
samples of beets, however, were sent to the laboratory at Washington 
for examination. 


UNSATISFACTORY RESULTS OF EXPERIMENTS. 


The general results of the work this year were somewhat discouraging 
as compared with those of previous years. Throughout a great part of 
the beet-growing region the summer was excessively dry and large 
numbers of total failures were reported. 

In former reports attention has been called to the fact that the pres- 


ent method of experiment is unsatisfactory, and the reasons therefor 


have been fully set forth. The farmers are so busy with other work 
that as a rule they are not able to give the proper attention to the 
experimental details. ‘They do not have time to properly prepare the soil 


for beet culture, nor do they give to the growing beet proper attention. — 


When the time for harvesting comes they are usually engaged in other 
farm work, so that the beets are not harvested at the proper time, nor 
are proper data obtained by means of which any accurate estimate of 
the yield per acre can be determined. The analytical data, therefore, 
of such work are usually fragmentary and far from teaching any valua- 
ble lesson in regard to the industry itself. In general, however, the 
data bear out those of previous years in showing the areas in this coun- 
try where the best beets can be grown. Itis in these regions that the 
development of the industry must be expected. 

There is probably uot a State or Territory in the Union which is not 
capable of growing sugar beets of fair quality. Even in the far South 
beets of fair sugar content have been produced, and with good ton- 
nage, but when the competition of the world is to be met, with the 
price of sugar as low as it is now, only those parts of the country 
where the soil and climate are especially favorable can be expected to 
compete successfully with the beet-sugar industry already firmly 
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established in older countries. The sole valuable lesson, therefore, of 
this promiscuous distribution of beet seed is in the fact that as a rule 
those regions best suited to the growth of the sugar beet will gradu- 
ally be outlined, and intending investors led to the proper localities 
for the establishment of factories. 

The great success of the beet-sugar industry on the Pacific coast 
leads to the conclusion that if the northern part of the eastern and 
central portions of our country is to become the seat of a great sugar 
industry, every possible advantage must be taken of soil and location 
in order to compete successfully with the beet fields of California, 
Washington, and Oregon. 


A LIMITED DISTRIBUTION OF HIGH-GRADE SEEDS. 


It is not believed that further experiment with the promiscuous distri- 
bution of seed will be of any practical benefit. Nevertheless, many 
farmers apply each year for samples of seed, and incidentally some 
good can be done by supplying them with what they need. Itis not 
necessary to enter into an argument here to show that the farmer will 
not be able on his own motion to secure beet seed of high grade. He 
can not even be sure that the sugar-beet seed offered by dealers is any- 
thing more than the seed of the common beet. He does not know the 
addresses of the growers of beet seed of established reputation. Even 
if he did, the cost and trouble of securing 2 or 3 pounds from abroad 
would be so great as to deter him from making the attempt. It seems 
proper to the writer, therefore, that as long as the Department is en- 
gaged in the distribution of seeds it should send to those who inquire 
for them small samples of the highest-grade beet seed which can be 
produced. While most of the samples will be productive of no great 
good, yet now and then one may reach a locality where it will excite’ 
interest, and possibly do much toward the future development of the 
industry. In addition to this it is not to be furgotten that the cost of 
sending out a few thousand packages of beet seed is very small, and 
the chemical analyses are secured without expending a single dollar 
over the usual cost of conducting the laboratory. If the farmers 
receiving these gifts of the Department would learn the single lesson 
of appreciating the scientific agriculture which has made the sugar 
beet possible, it would be an ample repayment of the whole cost of 
distribution. 


EXPERIMENTS AT SCHUYLER, NEBR. 


The experimental station at Schuyler, Nebr., established for the 
purpose of improving the sugar beet and demonstrating the most 
approved methods of its cultivation, was continued during the growing 
season of 1893. 


THE SELECTION OF MOTHER BEETS. 


During the previous autumn the different standard varieties of beets, 
as harvested from the experimental plats, were carefully culled for the 
selection of mothers. In the first selection of mother beets, as has 
been stated in previous reports, the general appearance of the beet 
only is considered. A plat of beets having been harvested, a skilled 
workman is assigned to the task of collecting those which seem to be 
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especially fitted for the purpose of producing seed during the coming 
year. Beets are selected that are perfect in form, with long and taper- 
ing tap roots, smooth exterior, and about one pound in weight. These 
beets are collected, care being taken not to bruise them, and they are 
at once placed in moist earth until the time comes for sileing for the 
winter. The tops of these beets which are to be preserved for growing 
are cut in such a way as not to interfere with the buds at the neck, a 
part of the stem of the leaf being left on the beet. 


SILOING SUGAR BEETS—RESULTS. 


The siloing of the beets should not be undertaken until late in the 
fall, when it becomes necessary to protect them from injury by frost. 
It is highly important that the temperature of the silo do not rise at 
any time above 45°F. A higher temperature than this induces growth 
and a consequent loss of saccharine content. 


ARRANGEMENT OF THE SILO. 


The beets preserved over the winter at the station were siloed in the 
following way: They were placed in the silos in a diagonal position, 
with the tops upward and carefully packed with moist sand. Thesilos 
were so arranged as tobeeasily ventilated. Inthe bottom of each silo, 
at the time the beets were placed therein, was placed a half ton of ice, 
in large pieces, for the purpose of rapidly cooling the temperature of 
the sito below the growth point. ‘The drainage of the silo was so 
arranged that the water from the melting ice would not touch the bects. 
At the closing of the silos on the 5th of Nevember the temperature, as 
indicated by thermometrical observations, was 43° F.; on the 20th 
of December the temperature was 42° F., and on the 21st of March, the 
date at which the silos were opened, the temperature was 39-2° FE. 
These observations show how vniform the temperature of the silos was 
kept, and at such a point as to prevent to the largest extent any evap- 
oration from the beets or any growth thereof. 

The total number of beets placed in the silos was 6,378. When the 
silos were opened on the 2ist of March, the beets were found to be in 
excellent condition; there had been in point of fact an increase of weight, 
rather than aloss. This was determined by placing in each silo a given 
number of carefully weighed beets. These same beets on the opening 
of the silo were taken out and at once reweighed. Any change in 
weight would of course be revealed by this duplicate weighing. 


INCREASED WEIGHT OF SILOED BEETS. 


An illustration of the increase in weight mentioned is given by the 
following experiment: 

The weight of ten beets siloed on the 4th of November, 1892, was 
4,840 grams. The weight of this same lot of beets on the 27th of 
March, when they were removed from the silo, was 5,400 grams—inerease 
560 grams, or 11:6 per cent. This increase was due to the fact that at 
the time of siloing the beets they had become wilted from excessive 
drought, The autumn at the station had been particularly dry, and the 
beets at the time of harvest were in a partly wilted state. These beets, 
being carefully packed in moist sand and kept at alow temperature, 
absorbed moisture during the winter, with the increase of weight 
noticed. Ordinarily there would be a decrease of weight in siloed 
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beets, but in the present conditions the reverse was true. Of the 6,378 
beets which were siloed in November, 1892, 6,370 were found in perfect 
condition when the silos were opened, only 8 beets having been spoiled. 
This is a most remarkable showing, and indicates the care with which 
the siloing was done. 


ANALYSES FOR DETERMINING SUGAR CONTENT. 


The mother beets, when taken from the silos, are subjected to analysis 
in the manner described in previous reports. Hach beet, after weigh- 
ing, is turned over to the analyst, who, by means of a proper machine, 
removes a cylindrical section diagonally through the beet, thus secur- 
ing a sufficient quantity for analysis without in any way injuring the 
beet for germinating purposes. The beet pulp thus secured is sub- 
jected to pressure and the juice obtained is analyzed. Inasmuch as 
the average mare or fibrous.portion of the beet pulp amounts to about 
5 per cent, the percentage of sugar in the beet is easily calculated by 
multiplying by 95 the percentage found in the juice expressed. 

The beets were divided by analysis into three classes: The first class 
included all those beets containing not less than 12 per cent nor more 
than 15 per cent of sugar; the second class, those beets which con- 
tained from15 to18 per centof sugar, and the third or élite class, those 
beets having over 18 per cent of sugar. The number of beets falling 
into each classification as a result of the analysis of each variety is 
found in the following table: 


Iw rato 
pitt halt No. 2 grade: No. 3 grade: 
Variotios, per ont Sucrose 15 | Sucrose 12 
aiid aie to 18 per to 15 per 
mad cent. cent. 
Seiee es fe —| s 
| | 
OVI LAE VIRLOTTA RAT ZOD CTOM «= shaie, a -tainlnraioi =)sinince«/miniinininse{e/oteis(aialaioin=\afe | 36 | 465} 448 
IDWS) oag0.98 ops cas ones SON BOonIce SD Se eDSr one SSee Nea seSSngeomEOore 6 483 1,176 
Vilmorin’s Improved 8 784 
Lemaire. 476 
Desproz -- | 163 
Elite Kleinwanzlebener 224 
! 
ENG tet PEE tee ort See Re rom eek S oitesoe s Some emule yaa 1, 758 3, 27 
| 


These percentages of sugar were determined by taking the analytical 
data obtained and calculating therefrom the content of sugar which 
the beets had at the time of harvest. The data for this calculation 
included the analyses at the time of havest, at the time of storage, and 
at the time of opening the silo. As a result of the analyses, 5,091 beets 
were aecepted for the production of seed and 1,179 beets rejected. 

Although the conditions of storage, as indicated above, were the most 
favorable, yet it must not be forgotten that the vital action of the bect 
in the silo is not altogether destroyed, but only reduced to a certain 
‘minimum. As long as the beet is alive there must be still some action 
of vitality, and this can depend only upon the consumption of the store 
of plant food which has been accumulated in the beet itself. There- 
fore, even in the favorable circumstances in which the beets were placed, 
and at a temperature of, say, 40° F., there was during the period of 
the storage sufficient vital action to diminish to a certain extent the 
total percentage of sugar in the beets. This was determined by analy- 
sis of average samples of beets at the time of storage and at the 
opening of the silos. Making correction for the increase in weight due 
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to the absorption of moisture during the winter, it was found that the 
average content of sugar in the beets of all varieties at the time of 
storage was 12, the average at the time of opening the silos had been 
reduced to 11:6, showing a loss of -4 per cent of sugar during the 
winter. 

Some of the varieties lost more sugar than others. Jor instance, in 
Vilmorin’s Improved there was apparently a gain of 0-1 per cent of sugar 
during the winter, while in the Desprez variety the content of sugar 
had not changed, nor had it appreciably changed in the Elite Klein- 
wanzlebener variety. 

At the time of the harvest of the beets, on the 10th of October, the 


average content of sugar there was 15:1; at the time of their storage: 


in silos it was 12, and at the time of opening in the spring it was 11°6 
per cent. There had been, therefore, a total loss of sugar from the 
time of harvest of 3-5 points. This gave a total loss of sugar from 
the time of harvest to the time of analysis of 23 per cent, of which 20. 
per cent, in round numbers, occurred between the 15th of October and 
the 4th of November (the time the beets were placed-in silo), and 3 per 
cent, in round numbers, from the time they were placed in the silo 
until their analysis in the latter part of March. 


THE PRODUCTION OF SEED. 


After the analysis and classification of the mother beets the plant- 
ing was accomplished by setting them in ground which had been prop-: 
erly prepared. Planting was commenced on the 28th of April and 
completed on the 2d of May, the different grades being carefully 
separated in the plats. Special care was taken in this respect in 
regard to the No. 1 grade (the highest grade), so that it could be 
sufficiently distant from all other varieties to prevent any contamina- 
tion by the distribution of the poilen in the fertilization of the seed. 
Of the 5,091 mother beets which were planted, less than 20 failed to 
grow, showing a remarkable vitality. 

The weather during June was abnormally dry, with a high tempera- 
ture; but this dry weather did not seem to affect the growth or stand 
of the plant. There was also another season of dry weather during 
the latter part of July and the first of August, the temperature being 
very high, causing the seed to mature somewhat early and thus redue- 
ing the quantity of yield. The quality of the seed, however, as indi- 
cated by its brightness and weight, was most excellent. 


YIELD AND QUALITY OF SEED. 


The following data give an idea of the amount of seed obtained in 
comparison with the yield of seed during the season of 1892. In that 
year the area planted to mother beets was 98:3 square rods, and the 
weight of seed obtained 595 pounds, giving a yield per acre of 968 
pounds. In 1893 the area planted to mother beets was 113 square rods, 
and the weight of seed obtained 610 pounds, giving a yield per acre 
of 863 pounds. 

On account of the high quality of the seed it was sold to the Oxnard 
Beet Sugar Company at a price far in excess of that paid for the best 
imported seed. The sum received for the sced was at the rate of $172.60 
per acre. In regard to the sale of the seed, reference is made exclu- 
sively to the seed of the lowest grade. The high-bred seeds of grades 
No.1 and No. 2 were reserved for use in experimental work. 
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The general result of the two seasons’ experimentation in the pro- 
duction of seed is of the most satisfactory character. It has been 
Shown that seed of the finest quality can be produced, and the germin- 
ation of the home-grown seed has shown its high vitality. The fact 
that a practical beet-sugar manufacturer wvas willing to pay from 5 to 7 
cents more per pound for the lowest or third grade of seed than he would 
for the bestimported seed, shows in what esteem this seed was held for 
practical purposes. It is demonstrated that by proper care beet seed 
can be produced in this country on one acre of ground planted thereto of 
a value of at least $150. The actual cost of the production of this seed 
can not be inferred from the cost of its production in the small way in 
which it was grown. The extreme care exercised in preventing the 
varieties from mixing, making it necessary to plant in small plats at 
great distances, and the extra care and labor which such supervision 
required, would, of course, increase the cost greatly beyond that which 
would be incurred in the production of seed in a purely commercial 
way. The great point which has been demonstrated by these experi- 
ments is the fact that seed can be produced of the value of at least 
$150 per acre; that this seed is bright and clean and of high. germin- 
ating power, and, as will be seen further on, will produce a better crop 
of beets for sugar-making purposes than the best imported varieties. 

It remains for future experimental work to develop to the fullest 
extent the soil, climate, and cultural conditions affecting the acclimati- 
zation of the high-bred sugar beet of Kurope to the conditions obtaining 
in this country. 


EXPERIMENTS IN BEET CULTURE. 


The preparation of the plats for planting was commenced in the 
autumn of 1892. Each plat was thercughly plowed and subsoiled to 
the depth of 18 inches in October and the surface of each plat placed 
in proper tilth. The spring of 1893 found the ground in excellent con- 
dition, the surface having been thoroughly pulverized by the frost. 
The soil, however, in the spring was not thoroughly saturated with 
water on account of the extremely dry autumn and the failure of the 
winter’s snows to furnish sufficient moisture on melting to thoroughly 
saturate the undersoil. This did not apply particularly to the surface 
of the soil, which was moist enough, but to the water reserve below the 
subsoil, and upon which the subsoil and the soil would be compelled to 
draw in case of another dry season. The preparation of the plats for 
planting was finished in A pril, and the seed, both of foreign and domestic 
production, was thoroughly tested in regard to its vitality. The plant- 
ing commenced on the 10th of April and continued at intervals for six 
weeks. 

Careful observations in regard to the germination of the seed showed 
that, as a rule, the home-grown seed appeared above ground from one to 
two days in advance of the corresponding imported varieties. In all 
cases, in order to secure proper tests, the home-grown and imported 
seeds were planted side by side, not only at the first but at all subse- 
quent plantings. 

On April 22 the temperature fell to 13° F., and this winter temperature 
put a decided check to the operations of the station and of necessity 
injured greatly the plantings which had been made previous thereto. 
By reason of this abnormally cold weather the close of April found 
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vegetation in rather a discouraging condition. For the sake of economy 
only 5 acres were planted in beets in the spring of 1893 instead of 38 
acres, which was the originally intended area for the proper rotation of 
the station crops. In spite of these discouraging circumstances, how- 
ever, all the plats presented an even appearance by the beginning of 
June. On the 7th of June a great dust storm swept over the district. 
The wind came up from the southwest at 4:30 p. m., and at 5 o’cloek 
nearly every young beet plant had been cut off close to the ground. 
Only oneacre cf the total area planted escaped total destruction, and this 
was so badly damaged in places that the aftergrowth was very slow 
and the final crop the poorest on the station. The most serious result 
of this storm, together with another one which came on the 9th of June, 
was the total destruction of the plants which had been started from the 
first or highest grade of home-grown seed. The comparative tests were 
therefore made with the second grade of seed instead of the highest. 

All the plats injured were replanted by the 15th of June.. The rate 
of germination of the seed planted at this period was quite in contrast 
with that of the earlier plantings. The plants from the home-grown 
seed were visible above ground in 72 hours, while those of the imported 
seed were first visible after 124 hours, being a conclusive proof of the 
superior. vitality of the home-grown seed. 

Phe cultivation of the plats was more satisfactory than that of any 
previous years because the laborers employed were the same who had 
been employed in previous years, and their acquaintance with the 
methods of beet culture was therefore more thorough. 

The meteorological conditions for the growing season are summarized 
in the following table: 


Cbservations. May. June. July. Azngust. | September. 


Degrees IF’. | Degrees. | Degrees F.| Degrees F.| Degrees F. 
72 75 10°7 65° 


Mean temperature 1893.....2. 22.222. ee | 53 °4 12 °2 [ 
ewe fore aI Oe ey eae ia oe ae neat e | 55°3 66°86 75 72:8 66 °5 
UVR OR TeLO NEGO: oie. romc\astale se net cimew nteiaote 59 68 +4 69:9 | 70:2 651 
ae Tacites. Inches. Inches. Inches. Inches. 
Rainfall 18923 . . . 4°27 1°64 4°69 2°61 2:03 
Rainfall 1892 ..- 6°62 50 2°50 3°36 "28 
Rainfall 1892 -... 1°33 1159 6°71 2°22 "St 


Yortunately the insect ravages which produced such disastrous effects 
on the erop of 1892 were entirely absent during the season of 1893. The 
cultivation of the crop and its laying by followed in due order, and on 
the 4th of September the first of the analytical work in the examination 
of the new crop was commenced. 


ANALYTICAL DATA, 


As a result of the first series of examinations in the beginning of 
September it was found that the home-grown seed had produced a 
greater weight of beets per acre, while they had the full equivalent of 
oo content. Compared with the crop of 1892 the data are as fol- 
OWS: 

The mean weight of all varieties of beets in 1892 in the beginning of 
September was 279 grams and the sugar content 10-6 per cent. Atthe 
same season in 1893 the mean weight of the beets was 389 grams and 
the mean sugar content 11°6 per cent. It is thus seen that in both the 
weight of the beet and the content of sugar thecrop of 1893 at this sea- 
son was superior to that of 1892. 
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On September 28, as determined by experiment, the mean weight of 
all home-grown varieties per acre was 13:5 tons, containing 15-8 percent 
of sugar, or 4,266 pounds per acre. The mean weight of the imported 
varieties per acre was 13°3 tons, containing 15 per cent of ‘sugar, or 
3,990 pounds per acre. 

The data given above were obtained upon beets planted during 
April and May. It may be of interest to compare these data with those 
obtained from beets planted later. The beets on which the following 
observations were made were planted on the 12th of June and on the 
ground where the previous early planting had been destroyed by the 
windstorms. This planting, as has already been mentioned, germi- 
nated in an unusually short time, and the subsequent growth was rapid 

- and uninterrupted. As perfect cultivation as possible was given to 
the crop, and the surface of the soil was kept in good tilth during the 
entire growing season. On the Ist of September the plats presented a 
splendid appearance, although the beets were far from mature. After 
the 1st of September the extremely hot and dry weather began to affect 
the late-planted beets, and it was observed that they were ceasing to 
increase in weight. Small plats were subjected to irrigation in order 
to determine whether any difference would be observed between the 
irrigated and non-irrigated beets. At the time of the harvest of the 
beets, a month later, it was observed that the surface irrigation had 
not penetrated to a depth of more than 6 inches, and below that depth 
the soil was dry and hard. § 

The late-planted plats were examined analytically only once, and, as 

each variety did not contain more than a few hundred beets, most of 
which it was desirable to keep for seed, it was not thought wise to take 
a large number for examination nor to repeat the analytical work. A 
time for analysis was therefcre selected when it was supposed the beets 
had app. oximately reached their maximum of value in weight and 
sugar content. The results obtained for the different varieties were 
extremely flattering. The highest sugar content was found with the 
Elite Kleinwanzlebener, namely, 16:4 per cent, with a purity of 816; 
and all the other varieties approximated closely these figures, except 
in one instance. The varieties were all grown from domestic seed pro- 
duced upon the station. The weight of the beets, however, was rather 
low, being only about two-thirds of the normal weight of a perfect 
sugar beet, showing that the excessively dry weather of September had 
prevented them from attaining full growth. The weight per acre and 
the sugar per acre of each of the late-planted plats are given in the 
following table: 


Table showing yield per acre of sugar derived from different varieties of beets. 


[H, domestic; I, imported seed.] 


Weight | Weight | Sucrose | Sugar 
Varieties. Seed. Date. Age per in the per 
SOLO ae aore. beet. acre. 
| rod. 
Sg iT ae) eae | ' } 
Pounds. | Tons. | Per cent.| Pounds. 
Elite Kleinwanzlebener ....ccesssaece LARP a8 Ree Sept. 28 172 13°7 16°4 4, 494 
Wihmorin's improved.*..<. 5:2 2en<. neon 53 ae a Sexi saa 150 12°0 16°3 38, 912 
Dippo’s Kleinwanzlebener.........+--..-- te see ene QOl tan 161 12°8 15°4 38, 942 
HOT AIM Ole sj tigeiar ctecisa-isiane sce oeaeas cme ace is heer aol Oe aes 78 14:2 15°3 4,345 
ORGS Gx Steet terrain toe fe siciejalainiaisjminiw'ntee diniatheter osc Jel se tO sees 190 15 2 16°3 4, 955 
BOS DLOZ tee masons ae soca maniac i cieains seers Hien. 3, Bee dOiss a 178 14:2 15:2 4,316 
Original Kleinwanzlebener ....--...---.-- Lae ele ace 143 11:4 16.0 3, 648 
Lemaire .--.--... See Saath te aotearoa timc = ste Eee POO Eis. 130 15°2 14.0 4, 256 
Mean of varieties from home-grown seed..|.--.----]----------|--++-++--- H 135 15°8 4, 266 
Mean of varieties from imported seed... -. Eos ea beers 13:3 15.0 3, 990 
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Two of these experiments were also duplicated with imported seed, 
namely, those marked I in the table above. The low yield per acre 
was without doubt due to the severe drought. 

There was an appreciable increase in the yield per acre of the irri- 
gated plats without any appreciable decrease in the content of sugar. 
The mean yield per acre of the irrigated beets was 16-2 tons, the mean 
percentage of sugar in the beets 15:3, and the mean yield of sugar per 
acre 4,957 pounds. The irrigation, therefore, had increased the yield 
of sugar per acre, in round numbers, 700 pounds. 


THE GROWTH OF BEETS AT DIFFERENT ALTITUDES. 


A series of experiments was also made in connection with the work 
at the station in growing beets on the bottom lands of the Platte 
River. Heretofore it has been considered impracticable to grow beets 
on this soil, subject as it is to overflow in the spring and being of an 
extremely sandy nature. The level of the surface of this soil is very 
little above that of the river, hence the water line through the greater 
part of the year is very near the surface of the soil. These lands, of 
course, would be expected to produce a good showing only during an 
excessively dry year, as during the season of 1893. The spring of 1893 
being immoderately dry allowed the lowlands to be worked and beets 
to be planted early in May. The germination was rapid and the beets 
grew without hindrance up to the time of maturity. 

On September 23 the beets were analyzed, as were at the same time a 
similar number of beets grown by the same farmer, in the same manner 
and from the same seed, but upon dry soil lying higher. The compari- 
son of the two harvests is shown by the following data: Grown on the 
lowland—mean weight of beets, 523 grams; mean percentage of sugar, 
13:5; mean purity, 82°8. Grown on the dry upland—mean weight of 
beets, 381 grams; mean percentage of sugar, 11; mean purity 68:3. In 
this instance it is seen that the difference is wholly in favor of the beets 
grown upon the lowlands. The uncertainty of the possibility of the cul- 
tivation of these lands, however, in the spring makes this experiment 
only a matter of interest in showing the necessity for a moderate sup- 
ply of moisture during the growing season. 

The table-lands of Nebraska are not capable of supplying a definite 
amount of moisture from the subsoil toa growing crop, especially to one 
which requires so much water for its nourishment as the sugar beet. 
in this respect they are quite different from the lands of the Chino 
valley, California, in which crops of beets are often grown, receiving 
their water solely from subterranean sources. The practical lesson 
learned from this experiment does not indicate the continuous utility 
of the bottom lands of the Platte for beet-growing, but the necessity 
of a deeper and more thorough working of the subsoils of the uplands 
in order to increase the store and availability of the capillary water of 
the soil. Nevertheless, in this connection it may be well to speak of 
the fact that the Standard Cattle Feeding Company, of Ames, Nebr., 
planted during the last year about 500 acres of beets on what is prac- 
tically bottom lands. The yield obtained per acre was quite satisfac- 
tory, and the content of sugar was also high. It is to be regretted 
that the officers of the company are not willing to have the data pub- 
lished in detail, but we are permitted to say that the results of the 
experiment were satisfactory both from an agricultural point of view 
and financially, the beets having been delivered to a factory and a fair 
profit realized therefrom. 
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The climatic conditions which have attended the three years experi- 
ments which have been conducted at Schuyler lead to the conclusion 
that the climate of Nebraska, in respect to its variations in tempera- 
ture and rainfall, is not well suited to the production of uniform crops 
of sugar beets. The variations in temperature are phenomenal. Even 
during the summer very cold and very hot days may occur in quick 
succession. The variations in rainfall, moreover, are no less marked. 
At one time of the year excessive precipitation is likely to occur, fol- 
lowed naturally by excessive drought. ~All of these excesses of climate 
are without doubt injurious to the growth of a plant which has been 
developed under such even conditions as have characterized the growth 
of the sugar beet in Europe during the past seventy-five years. The 
plain deduction from these data is that the sugar beet, especially in 
such a climate as that of Nebraska, will have to undergo some changes, 
due to the effect of its environment, before it can accommodate itself 
perfectly to such changed conditions. Even after only two years of 
growth in the conditions there obtaining the domestic beet shows un- 
doubted marks of superiority to the imported. 

One encouraging feature of the problem, however, is found in the 
fact that in spite of these great variations in temperature and ‘precipi- 
tation, and in spite of the fact that, with the exception of one year, we 
have heretofore had practically nothing but imported seeds for the 
production of the plants, yet we have been able to produce in three 
seasons, differing very widely in climatic conditions, crops of beets 
fairly satisfactory in both yield per acre and sugarcontent. This result 
shows that with the highest skill in agriculture a locality, even with 
such a variable climate as Nebraska, may be made in one sense prac- 
tically independent of these excesses of seasonal changes. 


/ 


SPECIAL EXPERIMENTS. 


In addition to the general experiments which have been outlined 
above a number of special experiments in the production of sugar beets 
was also carried on at the Schuyler station as has been the custom in 
previous years. These experiments will be found more properly in the 
special bulletin (No. 39) on the subject of beet culture which has been 
issued by the Department. 


GENERAL CONSIDERATIONS. 


So many letters are addressed to the Department of Agriculture mak- 
ing inquiry in regard to the prospects of the beet-sugar industry in the 
United States that it seems proper to say a few words here on this sub- 
ject. 

: The cultivation of the sugar beet is a style of agriculture so strange 
to American farmers as to require specific instruction and experience 
in order to successfully accomplish it. For this reason itis not difficult 
to foresee that any attempt by American farmers to plunge at once into 
intensive beet culture until they have learned its principles and prac- 
tice must end disastrously. The great obstacle to the spread of the 
beet-sugar industry in the United States is without doubt an agricul- 
turalone. The experiments which have been conducted by the Depart- 
ment at Schuyler and the results of an immense amount of work done 
at the various agricultural experiment stations in the different Scates, 
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together with the practical work accomplished by the seven active beet- 
sugar factories in the United States, have demonstrated beyond any 
possible doubt the fact that beets of areasonably high sugar content can 
be produced over wide areas and in quantities approximating those pro- 
duced in the beet fields of Europe. In so far as the manutacturing is 
concerned, conditions are practically identical, although it must be 
admitted that in some parts of this country they are more favorable 
and in others less sothanin Europe. Asaninstance of more favorable 
conditions, the experience of California may be cited. On account of 
the mild winters in that lecality it is not found necessary in any case 
to silo the beets, and uniess exposed to the danger of second growth 
they can be allowed to remain in the ground until the time for manu- 
facture arrives. There is thus a considerable diminution of the 
expense of manufacture, an expense which comes from the labor of 
harvesting and siloing the beets and protecting them from frost. 

On the other hand, the conditions in Nebraska are distinctly less 
favorable for manufacture than in Europe. In the climate of the former 
the access of winter is often sudden andearly. Itis not unusual for the 
thermometer to reach the zero pointin November. It therefore becomes 
absolutely necessary that the harvest of the beets should be fully accom- 
plished not later than perhaps the 20th or 25th of October. The whole 
excess of beets not manufactured at that time must therefore be pre- 
served, and this preservation is an expensive operation in a climate 
where so severe a degree of frost must be expected. Then, again, the 
periods of cold may be separated by periods of great warmth. In this 
case another danger arises: the high temperature which the silos may 
attain at those times induces growth, or, if the buds making the growth 
possible are all removed, at least deterioration. Taking all parts of the 
country together, it may be said that the conditions of manufacture, 
including the abundance of fuel and its cheapness and the other faetors 
active in determining the cost cf production, are as favorable as in 
Europe. There is one exception to this, of course, and that is in the 
matter of labor, the cost of which in this country is double, sometimes 
triple, that paid in Europe for similar service. 

During the past year 45,060,000 pounds of beet sugar have been 
produced in the United States. 


EXPERIMENTS IN THE IMPROVEMENT OF SORGHUM AS A SUGAR- 
PRODUCING PLANT. 


The experiments in the improvement of sorghum as a sugar-produc- 
ing plant were continued at Medicine Lodge, Kans., during the season 
of 1893. 

AN INSECT VISITATION, 


A series of misfortunes attended the cultural work at this station. 
The first planting was entirely destroyed by chinch bugs during the 
early part of June, so that by the 15th there was nothing left of the 
first planting except one plat. The invasion of the chinch bug is 
largely due to the practice of rotating the crops of sorghum with other 
cereal crops in which the chinch bugs easily breed. It is therefore 
deemed advisable in future experiments of this kind to use other crops 
in the rotation. Reot crops, vines, or, if possible, alfalfa, where it can 
be grown, would prove superior to the cereals as rotating crops. 


— ee 


————————- 
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TEMPERATURE. AND RAINFALL. 


The season as a whole was the driest which has occurred in that part 
of Kansas in a great many years. The spring was exceedingly hot 
and dry, and there was no rainfall during the whole of the months of 
March and April and very light showers in May. The planting 
time was preceded by eighty “days of hot, dry weather, with high 
winds and not a drop of rain. During the latter part ef May there 
was an abundant rainfall, amounting to 9, 18 inches, but it fell at such 
intervals as to prevent its penetrating the soil to any great .depth.' 
During June 1.21 inches of rain fell, and this also in light, scattered’ 
showers. The month was very hot, With hot winds on several days. | 
During July 1.44 inches of rain fell, The temperature during the 
whole of July was exceedingly high, with hot winds. During August. 
2.25 inches of rain fell, but the weather was exceedingly hot and there 
was a series of . hot winds. The thermometer during this month fre-' 
quently registefed 160° F. in the shade.’ The rain also fell in light 
showers. During September 3.40 inches of rain fell, and this was the 
first time since planting that the land was wet to a depth of 4 inches. 
As a result, about the only growth the cane made was during the month 
of September. In October there was scarcely any rain—only .14 inch. 

light frost was observed on the 3d and 5th, but no damage-was done; 

on the 8th, however, the frost was severe enough to kill the leaves of 

the cane. "Cane which was planted early in “April did not come up 

until May on aecount of the ground being too dry to germinate the 

seed. l 
CULTURAL WORK. 


The character of the preparation of the soil and its cultivation was 
the same as in previous years. The planting was done upon the plats 
of the station as usual, and several farmers residing in the vicinity of 
Medicine Lodge were alsoemployed to grow plats of one acre each on the 
conditions of previous years, viz, that the plats should be at least 300 
yards from any other crop, such as broom corn, the pollen of which 
could possibly influence the seed. These precautions are necessary in 
order to secure the varieties in a pure and uncrossed form. 

In spite of the fact that the cane scarcely grew at all dufing the 
summer, that the whole of the growth ‘ee made during the month 
of September , and that the frosts were exceedingly early, a fair erop 
was obtained on most plats and with sufficient maturity before the 
frosts to secure seed selection. The result, however, would naturally 
be a depression of tlie content of sucrose in the cane and thus apparently 
show a deterioration during the year. This deterioration must be con- 
sidered to be only apparent, however, inasmuch as the good qualities 
which have been secured by a long series of selections are still con- 
tained in the seed, although the actual content of sugar of the stalks 
bearing the seed for the present season has fallen far below that of 
some of the previous years. It is not to be doubted, however, that the 
canes produced by these seeds, under favorable climatic conditions, will 
continue to show the permanent improvement which has been secured 
by the ees of selection. 

It is proper to state that on the appearance of the chinch bugs in the 
fields they were treated with the infected bugs which have proved so 
valuable as destructive agents to the chinch bugs in Kansas, and as a 
result one plat was saved from destruction. 
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COMPARISON OF DIFFERENT VARIETIES OF CANES. 


The work of seed selection and the chemical work on the station 
were begun on the 4th of September, ten days later than usual. The 
comparison of the average of the varieties with the same varieties of 
last year almost uniformly shows a deterioration in the content of 
sucrose, and in many instances a very great deterioration in the purity 
of the juices. The average quality of the canes for the two years and 
of the different varieties is shown in the subjoined table: 


Average quality of leading varieties of cane in 1892 and 1898. 


1892. 1893. 
Variety. 

Sucrose. | Purity. | Sucrose.| Purity. 

Per cent. Per cent. 
GOUT ie aaa atetiiate slaleintove lays ataie Elaine: ei\e alaierecata’s\e aisie/efaseia sraretemistalerata 7s 18 99 7713 15-40 72°70 
ANC WO cl mentee te tater ote silor sie erate cicietoiincs = 8i= male mare slam ote (elesiatepaleralaie 18 42 77°99 15 *20 47220 
rT Ke OPOSSOS feta cle rarciocitarcre Fieieisce orev ers ciate ers euaio oe wre eto nial eiets 18 -36 7704 16:42 75 50 
SN OMe ee ate cca mietaioplts cio tlaeciats tele wierainiet to retelnleie mtatain/e oratae & 17°20 75°00 15 ‘80 69 -60 
ie eee rie ea cater Bars Be Ste Ae aie eating clalcinmsics ce awe awe ee 17°05 74°09 14°30 73 30 
ENO So No eee aoteinsehara efoto orotate eicscimrclare cite nerete sian Zio elec istasie’s aslo m tate 16°75 75 40 14°80 77 69 
SING iel GLE aes saree ook wont iar em wre rs wlocaeie Sie teres so oreraistes wee ceiarats 16°56 76:00 16 ‘64 60°00 
Caliente ee acto eic las cle oe sca e i anlar loistalatenns csisme seis eieareiats 15°79 72°10 Uae! 7460 
SONG Oleg aare ccaicrcre tip stole store lorw eer aie vies cticiclate ole mlcielaiaiele oisloreibieleaeieiei> 15 53 72°20 15°40 68 +14 


SELECTION OF SEED CANES. 


By reason of the limitation placed upon the money which was to be 
expended at the station the amount of work undertaken was far less 
than that of previous years. As an illustration of this the number of 
seed selections may be instanced. During the season 14,956 selections 
of seed for propagation were made, against 49,912 last year. The num- 
ber of seed heads of each of the standard varieties selected during the 
past season is as follows: 


Number. Number. 

PACINO OT ert cts ela hs le cian eye eas ete slnse ee W100) Oven Ger mate tectelnis stelsietomte si eeaee 1, 597 
HNO UGE Epes sens ere oer kane eee 2,962" NOOINO Ss senate pecs ae ees 1, 757 
Nice aierec chi coreioe Seta etnies eisinis 345 7] NO. 1G le Rasa ree se aae aoe tae eee 151 
Colman ee ese ec coe ee ch sees S08 SNOB OX eee eee emer ios aeeee -- 478 
SUN Kentate re eter ots ict ota ce ater 260 a Colliers. saa 5 sate tte Sa sees eae 5, 441 


To those who have not followed closely the work of the Department 
in the iaprovement of sorghum by the selection of seed of canes having 
high sugar qualities, it may not be void of interest to give in tabular 
form a statement of the number of analyses which has been made tor 
this purpose. Beginning with the year 1888, when the first selections 
of seed on scientific principles were made, thenumber of seed selections 
made in each year for the different standard varieties can be seen from 
the following table: 


Numb er of sced selections made for different standard varicties of cane during the six years 


1888~'98, 

Variety. 1888. 1889, 1890. 1891. 1892. 1893. Six years. 

DARI DOD ae eins soem amen eee Leh 10 25 12 964 4 319 1, 100 6, 430 
POMC OT et: a acanits eee gee 10 23 32 5, 479 13, 722 2, 964 22, 230 
Colman Ries stile a erecta fa eco ale Sificretatetb inert 22 44 2, 236 15, 326 868 18, 496 
(COMI CRT = Pas he op Suc te ce es 4 tly 18 3, 077 10, 822 5, 441 19, 379 
McLean Dasa ietels nian Gia eetate so Para sis a(sieimin iain Slate eer 12 4, 730 5, 904 345 10, $91 
Dbinhkiseeseecee 22 cece css cie 124 5, 310 260 5, 928 
INOS Sermo cen ccjciticseiclcicfeniag © 255 2, 223° | 473 2,951 
No. 112 ees 220 1, 621 L757 3, 625 
No. 161. mee aes 551 1, 669 151 2,427 
OPEC Gadecrace ecescecesdse 12 24 5 306 742 1, 597 2, 686 
Vieri0us 32. eee cen see ek 2, 058 18, 956 14, 668 11, 364 286 Caleta epee 70, 333 
Totals cascasansee fe esas 2,119 14, 154 14, 996 29, 306 89, 945 14, 956 165, 476 
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It is not necessary to call attention to the fact that the number of 
Selections made was far inferior to the number of analyses. Only an 
approximate estimate can be made of the number of juices examined 
for seed selections, but it may be safely stated that only about 1 in 
each 3 was found of sufficient value in its preliminary analysis to war- 
rant its selection as seed. If, therefore, the numbers given in the 
table are multiplied by 3 it will approximately give the total number 
of individual canes examined in this work. It is true that the skilled 
eye can and does select from the standing canes only these which seem 
likely to have the highest qualities; therefore the number of seed 
heads rejected by analysis is far less than would occur if the whole 
number of stalks of cane as they stand in the field were subjected to 
examination. 


THE FUTURE OF THE SORGHUM INDUSTRY. 


There is yet much to be done in the way of scientific selection before 
we can say that the sorghum cane has reached approximately its maxi- 
mum.of development, and even when it has reached this maximum 
state of development only the most scientific care in the production. of 
seed as a Special branch of sorghum culture will maintain the high grade 
which has been acquired. It is unfortunate that at the present time 
the economic production of sugar from sorghum is not sufficiently prom- 
ising to encourage the investment of private capital in a work so abso- 
lutely necessary to secure success. With the cessation of the activity 
of the Department of Agriculture in this direction, dependence must 
be placed upon the interest which the different States may take in 
the matter for the continuance of this work. Not only should the 
method of selection which has been practiced by the Department be 
continued, but in addition to this, efforts should be made toward 
the improvement of the cane by intensive culture. So far we have 
relied solely upon the accidental variations of the plant as caused by 
the environment to produce those qualities which we desired to preserve 
by selection. No systematic attempt has been made to provide an 
environment for the special purpose of stimulating the plant to devel- 
opment in a given direction. The great and powerful forces of varied 
forms of culture and of different kinds of fertilization have never been 
brought to bear upon this plant for the purpose of improving it in its 
sugar-producing qualities. HEnough has been done, however, to place 
the sorghum plant in a position to attract the attention of the capitalist 
as well as of the scientist. 


THE DISPOSAL OF LEFT-OVER SEED HEADS. 


The seed heads which bear in their vital principle the effects and 
results of this long series of experimental work have been distributed 
as follows: Seed heads of unbroken pedigree have been selected from 
each variety and preserved for the purpose of continuing the experi- 
mental work when thought desirable. Similar seed heads have been 
sent to those experiment stations which have expressed a willingness 
to codperate with the Department in the prosecution of the work of 
improvement. The rest of the seed has been put up in packages and 
distributed to those who are likely to take an interest in the growth 
of sorghum of high sugar-producing power. It is, moreover, very 
suggestive in respect of other farm crops that these also can be greatly 
improved in their desirable qualities by the same line of experimental 
research which has succeeded in bringing out of an unpromising sor- 
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ghum plant a promising seurce of sugar. Taking advantage of acci- 
dental variations of seed, changes in environment and intensive eul- 
ture may be able to produce with almost any farm crep improvements 
in its qualities which will be of interest and value both to the producer 
and consumer thereof, 


HXPERIMENTS AT RUNNYMEDE, PLA. 


The experimental work at Runnymede, Fla., during the past year 
has been continued primarily with the growth of sugar cane and inei- 
dentally, as rotation crops, with the growth of garden vegetables, 
cassava, and tobacco. 


CAPABILITY OF PINE LANDS FOR GROWTH OF CANE. 


In regard to the sugar cane, the most interesting developments which 
have been secured are those relating to the capability of the pine lands 
for the production of sugar. The millions of acres of these lands in 
the State of Florida where the climate is suited to the growth of 
sugar cane have heretofore been supposed to have little value for this 
purpose. The results obtained at our station at Runnymede, however, 
have Jed to the belief that these lands are far more valuable for this 
purpose than has been supposed. Itisaninteresting fact that although 
these lands lie only a few feet higher than the peat or muck soils bor- 
dering the lakes, yet by reason of their physical characteristics the 
rate of radiation is so slow during the cool nights that frost is rarely 
known te attack even the tenderest vegetables on them, while it has 
often killed similar vegetables in the muck. Thisstatementis also true 
of sugarcane. While the sugar cane in the muck is frequently frost- 
bitten, and in a few instances has been killed, no such damage has 
ever been observed on the cane grown on the pine lands. This imper- 
tant observation leads to the belief that the season for the manufac- 
ture of sugar from cane grown on these lands can be indefinitely pro- 
longed. It can aiso be postponed in the winter until such time as the 
canes have reached their maximum content of sugar. With the muck 
lands in this part of the State such a postponement would sometimes 
be attended with danger, although in the muek soils lying 160 miles 
further south this danger would not exist. 


CANE GROWN ON SANDY SOILS. 


The best result obtained at Runnymede in the growth of sugar cane 
has been on the sandy soils mentioned. These soils appear to be pure 
sand. They do not contain a sufficient amount of vegetable matter to 
give them the dark color which is found in the hammock lands. They 
have apparently small quantities of mineral plant food, and yet with 
only a moderate degree of fertilization with the necessary mineral 
and organic elements excellent cane is grown, yielding from 10 to 12 
tons per acre, and containing, as analyses have shown, as high as 19°5 
per cent of sugar. These canes are shorter, stouter, hardier, and harder 
than the canes grown in the muck soil. : 


CANE-GROWING IN THE. MUCK SOILS. 


_ The result of the experiments in growing canein the muck soils dur- 
ing the past year has emphasized the fact that the great treuble to be 
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anticipated in such soils, aside from their deficiency in mineral plant 
food, is due to deficient drainage. It is clearly demonstrated that in 
many of these soils the system of open ditches, the only system of 
drainage so far adopted, is totally inadeqate to secure a proper freeing 
of the soil from water during the immense precipitation which occurs 
in that region from May to October. The fields of cane in these soils 
make excellent growth at first and until the access of the heavy rains 
and give every promise of a magnificent harvest. After the setting 
in of the rainy season, however, they begin to diminish in vitality and 
perish before reaching maturity. It is proposed te try to remedy this 
trouble, in an experimental way, by pursuing a system of tile drainage, 
and for the experiments during the coming year a sufficient amount of 
agricultural tiling has been ordered and placed in position to secure 
some reliable data in regard to the effect of such drainage upon the 
growth of the crop. 

New varieties of seedling canes have beenobtained through the cour- 
tesy of the Royal Agricultural Society of British Guiana, and these 
have been planted on the station at Runnymede, in addition to the other 
foreign varieties now growing there. 


CASSAVA AS A ROTATION CROP. 


Experiments with cassava as a rotation crop are still very promising. 
A large growth of cassava can be obtained per acre upon the sandy 
soils and even larger growths upon the muck soils. An average crop 
of 4 tons of roots per acre is not an extravagant statement to make 
concerning the yield of the pine lands. Experiments, already cited in 
annual reports, have shown that these roots have over 30 per cent of 
starch. Starch made from cassava 1s extremely pure, free from nitrog- 
enous matter, and suitable beth for food and for laundry purposes. 1% 
is believed that the production of starch can be made avery profitable 
adjunct to the growth of Sugar in all those regions of, Florida little 
exposed to the dangers of frost. 


TOBACCO CULTURE—PROSPECTS, 

Only a beginning has been made in the culture of tobacce, but it may 
be said that there is a fair prospect of growing upon these soils a tobacco 
which in many respects will approach in quality the celebrated Cuban 
products. - 


WOOD ANALYSES. 


During the past year the Division of Chemistry has done a large 
amount of work for the Division of Forestry. This work has consisted 
in the examination of woods for tannin and tanning materials, and in 
the analysis of sections of pine trees to determine the character and 
- distribution of the resinous bodies. which they contain. This work has 
employed one analyst during almost the whole year, and part of the 
time two chemists have been engaged in these investigations. 


TANNIN AND TANNING MATERIALS. 
Some of this work has been of the most interesting kind. Chief 


among the good results which have been obtained is the investigation 
of the methodsof determining the value of tannin and tanning materials. 
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As a direct result of the work which has been done, a system of codper- 
ation has been established among the tannin chemists of the country 
similar in every respect to that secured in tbe Association of Agricul- 
tural Chemists. Samples of hide, powder, and tanning materials have 
been distributed to chemists from the Division of Chemistry for codper- 
ative work, analysis, and the comparison of the results obtained. 
Already a uniform provisional system of analysis has been adopted, and 
it is to be expected that this work will become a part of the investiga- 
tions of the Associaticn of Official Agricultural Chemists and the chem- 
ists engaged therein will codperate with that body in the further prose- 
cution of the praiseworthy objects in view. 


RESINS IN PINE TREES—ANALYSES. 


Most interesting results have also been secured in the examination 
of the distribution of the resinous bodies in pine trees, both those which 
are unbled and those which have been bled for turpentine. The result 
of these investigations has been laid before the American Chemical 
Society and also transmitted tothe Division of Forestry for its use. | 

Another valuable result of the work has been in the elaboration of 
the methods of analysis, especially in the investigation of anew method 
of determining the total amount of resin by the precipitation of the 
abietic acid which it contains as an insoluble copper salt. This process 
has greatly shortened the analytical methods, and also, it is believed, 
rendered them more accurate. 


FOOD ADULTERATION. 


The work of examining canned foods for adulterants and preserva- 
tives, to which reference was made in the last annual report, has been 
extended to complete the examination of canned vegetables. It was 
not found possible within the year to finish all the work necessary to 
this examination with all kinds of canned and preserved goods. 


ADDED PRESERVATIVES. 


With canned vegetables the work has been directed chiefly to the 
detection of any preservatives which may have been added and to the 
character of the vessels in which the goods are preserved, and, inci- 
dentally, to the food value and digestibility of the contents of the cans. 

In the preserving of vegetables if they be subjected to a temperature 

ufficiently high and prolonged to kill all germs it is found that they 
are partially disintegrated and rendered less attractive to the eye. 
For this reason a lower temperature has been employed by some packers 
for the preservation of the foods, and the subsequent growth of germs 
which may not have been destroyed by this low temperature has in 
some instances been prevented by the addition of preservatives, such 
as Salicylic, sulphurous, and boric acids. 

Opinions are divided in regard to the wholesomeness or unwhole- 
someness of these added preservatives, the great weight of testimony 
being to the effect that while these bodies in small quantities are not 
injurious to health, yet the continual use of them, even in such small 
quantities, may finally become prejudicial. It is also shown that the 
same qualities which enable these preservatives to prevent the action 
of microérganisms, and thus preserve the food from decay, are also 
active in the digestive organs and hinder the normal functions of the 
digestive ferments. In other words, the forces which tend to preserve 
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in this way the vegetables from decay also tend in like manner to 
retard the processes of digestion. The fair conclusion is that the use 
of added preservatives in canned vegetables is objectionable. This 
conviction, however, is not strong enough to warrant the absolute 
inhibition of these bodies, but the consumer would be sufficiently pro- 
tected if the law should require that on each can of preserved vege- 
tables a statement should be found as to the character of the preserva- 
tive used and the amount of it which has been added. The consumer 
and his medical adviser are thus properly forewarned of the danger 
which they may encounter in the way of such foods, and if in the face- 
of this announcement they see fit to continue their use, it is a matter 
which rests solely with them, and they can not hold the guardians of 
the public health responsible for any ill effects which may follow. Con- 
cisely, the views which we have reached as a result of these investiga- 
tions are these: First, that the use of added preservatives is, upon the 
whole, objectionable; second, that their absolute inhibition is not war- 
ranted by the facts which have come to our knowledge, but in all cases 
their presence should be marked upon the label of the can. 


THE USE OF COPPER AND ZINC. 


There are certain added chemicals which are found in many varieties 
of canned vegetables which are used not especially for the purpose of 
preserving them, but for adding to the attractiveness of their appear- 
ance. These are chiefly the use of copper and zine salts.to secure and 
preserve the green color of canned peas, beans, etc. The use of copper 
for this purpose is a very old one. Long ago it was observed that the 
cooking of peas, beans, and other green vegetables in imperfectly cleaned: 
copper vessels would secure a deeper and more attractive green appear- 
ance for the cooked product. It did not take the observing cook long 
to discover that this improvement in appearance was due to the copper 
or zine present in the copper or brass vessels. The same effect was 
found to be preduced when these vegetabies were cooked in ordinary 
vessels with the use of small quantities of copper or zinc salts. Upon 
the whole copper salts were found more convenient for this purpose, 
and hence at the present day an immense industry has grown up in the 
greening of canned vegetables by the use of copper and zine, especially 
of the former, and it is found that a large part of such canned goods 
exposed for sale in this country has been greened by the addition of 
copper, and in some cases of zine. For instance, the amount of copper 
found in peas of French origin was uniformly much greater than that 
found in American canned peas. Of 43 samples of American canned 
peas examined, 52:56 per cent were found to contain no copper, while 
67-44 per cent were colored with copper. Of 36 samples of French 
peas, all were colored with copper except one, which was colored with 
zine. In regard to the quantity of copper found, the following com- 
parison will be of interest: 


seer ee z ; = 
| American | French 


is ne e kiloe 
Amount of copper per kilogram. peas. peas. 


Per cent. | Per cent. 
Hess than 10 milligrams .2...0....0ccceas case TORO SORO AAD SONeG -| 30°23 | 0 


Between 10 and 18 milligrams 11 “63 5:74 
Over 18 milligrams -.- 3 25 58 94-28 
(Oia ges cin biter HENS Gan Sh AS SSE SA SCrG 6 Se pEe Sec OS EO CSetOo SaeSen ace Gn oe eceeee scans 16 °2 83°57 
(One Pra Uicatl Vere Ren aGa gee Ob hoscd & BAGUL Se Borde See ers SSEecGe = aSen0r ce anes ecsen 6°98 69 

Over 75 milligrams ----.-..- 22-2200 oe enn ne re ern dee cee seen 0 31-42 
Overs OOhrs pera acjrne cea eis cecletarers oo viele lee Wielaen ete diesels anime mis icisinn oe" 0 11 +48 
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The occasional use of a small quantity of a copper or zine salt, it 
must be allowed, can be practiced without material injury to health. 

n the other hand, the continual and regular consumption of even the 
small quantities of these materials present in canned vegetables must 
be regarded as at least prejudicial to health. Therefore it is concluded 
that the public health will be sufficiently conserved, provided each can 
of vegetables which has been greened artificially in this way shall bear 
plainly marked upon the label the nature of the greening material and 
the amount thereof employed. The responsibility for the use of these 
vegetables will then be thrown upon the consumer, and he can exercise 
his own judgment with regard to the matter. 

The question of the use of copper in canned goods has been agitated 
in Irance for nearly a quarter of a century. At first the committees 
appointed by the Government to investigate the matter reported uni- 
formly against the use of copper for greening. While French packers 
were not allowed for some time to sell their copper-treated goods to 
French consumers, they were not prevented from using copper when 
the goods were intended for export. For instance, in 1875 some Bor- 
deaux packers labeled their goods “Green peas (or beans) greened with 
sulphate of copper. Made especially for exportation to America and 
England, and not sold for French use.” Copper was present in some of 
these samples to the extent of 40 milligrams per kilo. After this practice 
had gone on for some time the board of hygiene of the Gironde concluded 
to prohibit it, stating that no distinction should be made between goods 
destined for exportation and those intended for home consumption. 
Nevertheless, there was such a demand for goods of this kind that the 
exigencies of commerce gradually got the better of the hygienist, with 
the result that the French Government has finaily permitted the use of 
copper in greening canned vegetables, requiring, however, that some 
definite mark shall be used in connection therewith. The canners, 
however, were shrewd enough to elude the necessity of marking their 
goods as having been greened with copper or zine, and fulfill the letter 
of the law, if not the spirit, by marking them with some indefinite mark 
such as & Vanglatse. The result is that the purchaser of these goods 
has no intimation, as far as the label is concerned, of the nature of the 
material which is employed in greening, and the canners themselves 
claim that if they were compelled to mark their goods as having been 
greened with copper or zine it would entirely destroy their sale. The 
question here is one of sight and uot of taste or digestive value, and 
it seems that it would be wise to recommend to the consumer of canned 
goods to be content to use them, even if they are slightly pale or yellow, 
rather than to have them of a bright- green color at the possible expense 
of health and comfort. 

VESSELS. USED. 


Another prominent feature of the work which we have conducted is 
found in the examination of the vessels containing the vegetables. In 
Germany the law requires that the tins employed for holding the 
canned goods shall not contain more than 1 per cent of lead. In this 
country there is no restriction whatever in regard to the character of 
the tin employed, and, as a result of this, the tin of some of the cans 
has been found to contain as high as 12 per cent of lead. There is no 
question whatever among physiologists in regard to the effect of lead 
salts upon the human system. The continual ingestion of even minute 
quantities of lead_into the system is followed eventually by the most 
Serious results. Painters’ colic, lead palsy, and other serious diseases 
well known to physicians are the direct effects of the continual expos- 
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ure of the system to the influence of minute portions of lead salts. 
Therefore the greatest care should be exercised in the preparation of 
canned goods to exclude every possibility of the ingestion of lead, 
Even tin salts are poisonous, but not to the extent of lead, so that the 
presence of a minute portion of tin in canned vegetables, coming from 
the erosion of the cans containing them, is not a matter of such serious 
import as the presence of lead. Perhaps it would be quite impossible 
to exclude tin absolutely from canned goods when they are canned in 
tin, but it is possible to exclude the salts of lead. This can be done 
by requiring that the tin shall not contain more than, say, 14 per cent 
of lead, and, in the second place, that the solder which is employed 
shall be as free from lead as possible. In Germany the solder employed 
in sealing the cans is not allowed to contain over 10 per cent of lead, 
while in this country the analyses of numerous samples of the solder 
employed show that it contains fully 50 per cent of lead. In addition 
to this there is no care taken to prevent the solder from coming into 
contact with the contents of the can. It is not a rare thing in care- 
fully examining the contents of a can to find pellets of solder some- 
where therein. Often on examining the inside of a can itis found that 
large surfaces of solder on the seams are exposed to the action of the 
acid contents of the can. 

Another great source of danger from lead has been diselosed by the 
analytical work, viz, in the use of glass vessels closed with lead tops 
or with rubber pads, in which sulphate of lead is found to exist. Asa 
sample of this, the goods of a manufacturer of Bordeaux may be men- 
tioned. All the samples of his goods examined were put up in lead- 
. topped glass bottles. All exceptone contained salicylic acid, and all of 
them save one contained copper. In one of these samples lead existed 
to the enormous amount of 35.2 milligrams per kilo; in another 15.6 
milligrams per kilo were found, while in one sample the extraordi- 
nary quantity of 46 milligrams per kilo was discovered. 

It is not difficult to see how goods covered with lead tops can be con- 
taminated. It may be claimed that these goods should never be turned 
upside down, but-the shippers pay little attention to such directions, 
and the result is that the gcods may be kept for days or even weeks in 
such a position as to bring the contents of the can into contact with the 
lead tops or with the rubber pads containing lead. The constant con- 
sumer of such goods, therefore, must run some risk of being exposed to 
the insidious inroads of some of the diseases peculiar to the action of 
small quantities of lead upon the human organism. It is not too much 
to ask that the law should require the canners to exercise the utmost 
care to exclude all dangers ofthis kind. 

The general result of the examination of the canned goods exposed 
for sale in this country leads to the rather unpleasant conclusion that 
in some cases the consumers thereof are exposed to greater or less dan- 
gers from poisoning from copper, zinc, tin, and lead. ‘These dangers 
could be easily removed if the manufacturers of these goods were 
required to follow the dicta ofa reasonable regard to public hygiene. 


FOOD VALUE AND DIGESTIBILITY CF CANNED GOODS. 


In regard to the food value and digestibility of canned goods inter- 
esting data have also been obtained. It is hardly necessary to call 
attention to the fact revealed by the examinations, that some of the 
canned vegetables, like the same kind of vegetables when green, are 
more a condiment than a food. This, however, does not constitute any 
argument for their exclusion. 
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The fact must not be lost sight of that the human being is not, like 
other animals, to be fed merely with a view to securing the most rapid 
development of the body and deposition of fat in proportion to the cost 
of food consumed. The great difference in the principles of human feed- 
ing as compared with cattle-feeding is found in the recognition of the 
property of taste. Any system of human feeding which rests solely 
upon the food value of what is consumed or the number of calories 
which such food will produce when burned is radically wrong. It is 
true that human beings should have nourishment, but this is only a 
very small portion of the cost of human food, and from an economical 
point of view the leastimportant. The palatability of the food, its gen- 
eral attractiveness, its power of giving pleasure and promoting socia- 
bility are of more monetary importance in the human dietary than the 
bare necessity of preserving life. Forthisreasonnotonly therich,buteven 
the laboring man in moderate circumstances is warranted in expending 
a large portion of the amount which he has to devote to the sustenance 
of himself and his family for those things which, while they may not be 
very nutritious, are palatable and inviting. The practice, therefore, 
of preserving vegetables during the season when they are most abun- 
dant, and thus providing them in a practically green state when they 
are least abundant and most expensive, is one which can not be too 
highly commended. 


PURPOSES OF THE INVESTIGATION. 


Many of the packers of canned goods have misunderstood the purpose 
of the investigation which has been made by the Department. There 
was no intention in this investigation to cast discredit upon any such 
process. It is true, we considered it our duty to report fully upon all 
the materials found in canned goods, and which, in our opinion, ought 
not to have been there, and which were prejudicial to health. We 
likewise considered it proper to point out the fact, in the special report 
issued on this subject, that the actual amount of nutritive material in 
canned goods was wholly disproportionate to the price paid therefor, 
and that a person purchasing thus an expensive luxury might also be 
securing a food which contained added bodies prejudicial to health. 
The object, however, in calling attention to these facts was to impress 
upon the canners and the public the necessity of preparing canned 
goods without these objectionable features. In fact, the position taken 
in the report was of such a conservative nature that it was not deemed 
advisable to utterly condemn the practice of adding salicylic acid, sul- 
phurous acid, copper, zinc, etc., to canned goods, but simply to ask that 
in all cases where such additions had been practiced the label should 
call attention to the fact, leaving the responsibility for any injury which 
might accrue from the consumption of these goods to rest upon the pur- 
chaser and canner incommon. Jn other words, if a consumer of canned 
goods purchase materials which are known to contain these preserva- 
tivesand coloring matters, the responsibility rests largely upon himself, 
and the duty of the Department to the public has been fully discharged 
in calling attention to the possible dangers which may accrue from the 
use of these bodies and the necessity for requiring the persons who 
prepare them to plainly state upon the labels the character of the 
materials employed. 

In the same way the purpose of the special report in calling attention 
to the enormously high price paid for the nutritive material in canned 
goods has been misunderstood. There are cases where the resources 
at the command of the consumer are so limited as to render it neces- 
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sary for the sustenance of life that he should secure as high a quantity 
of nutritious material as possible for the sum at his command. In 
these cases there is no choice left in regard to consulting the taste or 
the eye. It is a matter of necessity that life should be preserved. In 
such a ease the expenditures for food should rest upon the same ground 
as in eattle-feeding. By pointing out in the special report the high 
price of the nutrient in such foods it was intended that this might 
prove of some advantage to the person temporarily, perhaps, in cireum- 
stances which rendered the maintenance of life the first object in the 
purchase of food. These ideas were incorporated in the special report 
in the following words: 

A careful perusal of the data in the body of the report will not fail to convince 
every unbiased person that the use cf canned vegetables is, upon the whole, an expen- 
sive luxury. Itis not the purpose of this investigation to discourage the use of such 
bodies, but only to secure to the consumer as pure an article as possible. Never- 
theless, these practical conclusions may prove of some help te the laboring man and 
the head of a family, when he finds himself instraightened circumstances, by assist- 
ing him in investing his money in a wiser and more economic way than in the pur- 
chase of canned vegetables. Anexpenditure of 10 or 15 cents for a good article of 


flour or meal will procure as much nutriment for a family as the investment of $3 
or $4 in canned goods would. ; 


PROTESTS OF PACKERS. 


In many cases where the chemical examination disclosed the presence 
of preservatives in certain canned foods the packers have protested 
that a mistake in analysis had been made. It is not necessary to call 
attention to the fact that chemists are far from infallible, and that mis- 
takes in analysis may beand are frequently made. In matters, however, 
of this kind extreme care is employed, and where an indication of pre- 
servative was found special corroborative tests were made. In all 
eases of doubt the foods were passed as being without added preserva- 
tives. Where, however, the chemical action was plain and unmistaka- 
able, there was but one course to pursue in making the report, viz, to 
state the facts as observed. Numerous protests have been received 
from packers in regard to this matter, and in many cases additional 
examinations have been made and in every instance with corroborative 
results. It is quite possible that imitations of the goods of packers 
with established reputations have been made by unprincipled parties. 
One packer acknowledged, in protesting that his goods had been mis- 
represented by the report, that his firm was in the habit of giving 
packages of labels to its customers, who complained insome cases that 
the labeis as purchased had been soiled or torn. It is not difficult to 
surmise that in many such cases these labels may have been affixed to 
goods of a different quality from those put up by the original packer. 
In every instance we have been perfectly willing to thoroughly review 
any contested ground, and are anxious that all packers who feel that 
their goods have been misrepresented shall have a full and fair review 
of the work. We shall be only too glad to make any correction in case 
any mistake shall be found. : 

it is believed that the effect of the investigations will be of a most 
salutary kind. Canners will be more careful in the character of the 
tms which are used in the manufacture, in sterilization, and more par- 
ticularly in the exclusion of all objectionable preserving reagents. 
There can be no possible objection, however, to the moderate use of 
common salt or sugar where the addition will tend either to improve the 
flavor or the keeping quality ofthe goods; nor, on the other hand, should 
there be any objection to the use of copper in greening, as, for instance, 
with canned peas, if the consumer be plainly informed of the fact. 
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{n regard to the use of salicylic acid and other preservatives of this 
character, little can be said in addition to what has already been cited. 
There is ‘a widespre ead belief among physicians and physiologists that 
the continued uso of salicylic acid, even in small quantities, is injurious. 
There are some physicians and physiologists, however, who do not share 
this belief. In a case of doubt of this kind it is safe to go on the pro- 
hibition side. There is no doubt of the fact that vegetables can be well 
preserved without the use of salicylic acid. There is, therefore, no 
necessity for its employment, and it is hoped that packers in general 
will exclude it from the list of ‘materials added to their preserved goods. 


MISCELLANEOUS WORK. 


The iniseellaneous work of the division has been in the line of that 
usually practiced. It would not be profitable to recount here the vari- 
ous analyses which have been made under this head. Numerous 
samples of waters used for watering stock and for irrigation PULPOSeS; 
minerals supposed to contain phosphates, samples of marls, soils, and 
occasional samples of minerals containing precious metals have come 

under this ee 

It may be well to state, for the information of those desiring work of 
this kind, that the Division of Chemistry no longer makes assays of 
minerals for the precious metals. The only furnaces we have which 
we could use for the purpose are those employed for incineration in 
the preparation of ash for analysis. As these incinerations are made 
in platinum dishes, the use of these furnaces for assays, introducing 
into them large quantities of oxide of lead, would render them danger- 
ous to ae of platinum. 

it may be well, further, to call attention to the fact that miscellaneous 
requests for the analysis of fertilizers and soils are uniformly referred 
to the experimental stations of the States whence the requests come. 
There are so many local conditions necessary to be taken into account 
that soil seen bee oe the labor and expense necessary, are of little 
profit wher made on samples taken at random and without knowledge 
of the conditions necessary to make them typical and at a place remote 
from their location. It is far more profitable and proper that the 
farmers should apply to their State experiment sta LORS, and not to the 
Department of Agriculture at Washington, for information of this kind. 

The same remarks, to a limited ex tent, may be applied to the mis- 
cellaneous examination of fertilizers. Many of the States now have 
fertilizer-control laws for the protection of the farmer. Again, local 

considerations are of the greatest weight in determining the value of a 
fertilizer in any given case. The actua al value for crop- “producing pur- 
poses of any commercial fertilizer is not determined alone by the per- 
centage of plant food it contains; the character of the soil to which the 
fertilizer is to be applied has much to do with its value as a crop pro- 
ducer; therefore any information which may be given in a miscella- 
neous way in regard to the value of a fertilizer can not be taken at its 
full worth without a knowledge of the character of the soil to which it 
is to be applied. 

It is well again to cali attention to the fact that it is net the function 
of the Division of Chemistry to make analyses of mineral and artesian 
waters for supposed medicinal qualities. If such waters, however, are 
to be used for agricultural purposes, they should be referred to the 
State experiment stations and not to the Department of Agriculture. 


REPORT OF THE ENTOMOLOGIST. 


Sir: I have the honor to present herewith my annual report as Ento- 
mologist for the calendar year 1893. Following the plan of the Jast 
report, have treated in a general way of the work of the division during 
the year aid have added a few short articles upon some of the more 
important of the insects which have been under investigation. 

Very respectfally, 
C. V. RILEY, 


Hntomologist. 
Hon. J. STERLING Morton, 
Secretary. 
INTRODUCTORY. 


The Division of Entomology is brought directly into contact with the 
farmers and fruit-growers of the country, as it is appealed to in all 
emergencies where crops are being injured or destroyed byinsect agency. 
For this reason the correspondence has steadily grown during the last 
eight years, although without any corresponding increase in the appro- 
priations or available force for correspondence. The files of the division 
show that over 4,000 letters of inquiry have been answered during the 
year, exclusive of those attended to by circulars printed and mimeo- 
graphed. In many cases the information sought can be given only 
upon renewed investigation, as new problems present themselves almost 
daily during the growing season. ‘The division is also called upon to 
do a great deal of museum work in the sense of determining species 
sent in either by farmers or by experiment station experts, as it has 
come to be looked upon as a center of information in these particulars. 
Thus, some 10,000 specimens have been examined during the year—a 
work facilitated by the codperation of the U. 8. National Museum. 

The publications of the division during the year have been as follows: 
Insect Life, Volume v, Nos. 3, 4, and 5, and Volume vt, Nos. 1 and 2; 
Bulletin No, 28, The More Destructive Locusts of America North of Mex- 
ico, by Lawrence Bruner; Bulletin No. 29, Report on the Bollworm of 
Cotton (Heliothis armiger Hiibn.), made under the Direction of the 
Entomologist, by F. W. Mally; Bulletin No. 30, Reports of Observa- 
tions and Experiments in the Practical Work ofthe Division, made under 
the Direction of the Entomologist; Bulletin No. 31, Catalogue of the 
Exhibit of Economic Entomelogy at the World’s Columbian Exposition, 
Chicago, U]., made under the Direction of the Entomologist. These, 
together with the annual report, make a total of some S00 pages. 
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The work in apiculture has been unavoidably limited. The apicul- 
tural assistant has been occupied for the most part in the preparation 
of a manual on apiculture, which will soon be completed. 

The gypsy moth (Ocneria dispar) has come to be well known through- 
out the country because of the prominence which has been given it in 
the agricultural literature of the State of Massachusetts. Since 1889, 
when its injuries to the forests and orchards of certain counties in that 
State were so serious as to induce the State legislature to appropriate 
money for its extermination, there has been continued effort to circum- 
vent or exterminate it, and between $300,000 and $400,000 has been 
voted for the purpose by the State legislature. A committee of well- 
known entomologists were invited during the year to examine the work 
of the gypsy moth committee, and reported very favorably thereon. 
Congressional aid has since been asked for by the State board of agri- 
culture, and the Department has been solicited to further this appeal. 

It will be seen, from the report on the San José scale (Aspidiotus 
perniciosus) in Virginia, that this is another case where the spread of 
an introduced injurious insect has attracted the attention of the State 
authorities and threatens the fruit interests of the whole Atlantic sea- 
board. In both these cases the question comes up as to how the divi- 
sion can best assist in exterminating the introduced pest, and it would 
seem that such cases should be treated in the same spirit in which we 
would treat a contagious disease of animals that should threaten other 
sections of the country. ; 

In the case of the San José scale careful investigations have been 
made by the division, which all indicate that its range is quite limited, 
and the State board of agriculture appreciates the situation and is 
ready to do whatever this Department recommends. Before the winter 
is over, it is hoped we maybe able to decide on a course that will effect- 
ually stamp it out, even if this should involve the destruction of all 
trees now affected. 

Some space has also been devoted to the consideration of another 
recently introduced scale-insect from the West Indies, equally to be 
dreaded, but already in all probability beyond our contro]. Instances 
like these are liable to be reported at any time, and the good which the 
Department may do by the intreduction of desirabie beneficial species 
in specific cases, or in the extermination of undesirable species unwit- 
tingly introduced into given sections, can scarcely be appreciated by 
those who have not given the matter thought or who are not familiar 
with the inestimable good that often has flowed and will-yet flow from 
careful scientific research in this direction. 

Considerable- time, thought, and labor were bestowed during the 
year covered by this report upon the preparation and installation of 
the exhibit of the division at the World’s Columbian Exposition, 
described in detail in the report of Assistant Secretary Willits. The 
object kept in view in the preparation of this exhibit was to make it 
thoroughly educational and as far as possible illustrative of the 
methods employed by the division. 

In addition to the ordinary routine work of the division, already 
indicated, there is certain special work which should be attempted and, 
if possible, successfully carried out. Such, for example, is the intro- 
duction of the Caprifig insect from Smyrna into California. This Cap- 
rifig insect (Blastophaga psenes) is essential to the proper development 
of the Smyrna fig, there being between the plant and the insect a rela- 
ticn which isabsolutely necessary and mutually beneficial. Theaction 
of the insect, which is secured by simple means in Smyrna, gives the 
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Jascious superior quality to the figs of that country which has made 
them celebrated. The Smyrna fig has been grown in California with- 
out the Caprifig insect, and as a consequence is imperfect and can not 
compete in the markets of the world with the imported figs. The in- 
troduction of this desirable insect has been attempted by private par- 
ties, and particularly by one public spirited gentleman of Niles, Cal., 
Mr. J. C. Shinn. These efforts, Mr. Shinn reports, have all, so far, 
proved fruitless, since the insects, from some cause or other, die either 
on the way or soon after arrival. The Entomologist regards the matter 
as of sufiicient importance to be taken up by the Department, but 
much preliminary investigation and arrangement are necessary to in- 
sure success. 

Again, the. bee-keepers of the country have been for some years dis- 
eussing the desirability of introducing from Ceylon the giant bee of 
India (Apis dorsata) as one which may materially benefit their industry 
by crossing with our own races of bees. Its introduction seems well 
worth attempting, and it is respectfully urged that the attempt be 
made. 

Still again, as has been shown in Insect Life (Vol. v1, No. 1), there 
is a Lepidopterous insect (Hrastria scitula) in southern Europe which 
is a formidable enemy of the black scale (Lecanium olew). This scale 
is one of the most serious drawbacks to fruit culture, and especially to 
olive culture, in southern California, and while steps have already been 
taken by correspondence to introduce the Erasitria, it is a case where 
special efforts are justifiable. 

Inall cases like these, private effort can rarely be so effectively made 
as effort by the National Government. Investigations of this kind 
must be welland carefully planned, and under the direction of special- 
ists who understand what is wanted. 

The office force of the division has practically remained unchanged 
during the year, although Mr. Albert Koebele, a faithful and efficient 
agent who has been on the force for the past ten years, and since 1886 
has been stationed at Alameda, Cal., has found it to his interests to 
resign and accept a position with the Hawaiian Department of Agri- 
culture and Forestry.* : 


THE WORK OF THE SBASON. 
DESTRUCTIVE LOCUSTS. 


Aside from_comparatively slight trouble in Minnesota and North 
Dakota, migratory locusts have done little damage in this country for 
seventeen years. Several local nonmigratory forms have, however, 
during the past three years attained exceptional prominence. This is 
due to a succession of comparatively dry seasons. In 1891 local dam- 
age was quite general throughout the so-called Western States, and the 
division has published somewhat detailed accounts of outbreaks of 
local species in eastern Colorado, portions of Kansas, Idaho, and 
Wyoming. During 1892 the damage was less, though nonmigratory 
species were abundant and somewhat destructive in a number of other 
localities. During the present season there has again been an increase, 
and even in many of the Eastern States, where close cultivation and 
diversified farming afford conditions which, on the whole, are unfavor- 
able to the increase of these insects, they have been so abundant as to 


* Since this introduction was written all the field agents havo been discontinued. 
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attract general attention. Accounts have been received of damage 
from northern Massachusetts, northern New York, western Ontario, 
central Pennsylvania, northeastern Ohio, northwestern Missouri, east- 
ern Colorado, southern. Idaho, and'one or two points in California. 
We have not, however, received a single specimen of the Rocky Moun- 
tain or western migratory species (Caloptenus spretus) or of the lesser 
migratory locust (Caloptenus atlanis). All the damage has been done 
by the nonmigratory species. Bulletin 25 of the division, published 
in June, 1891, has proved of great service in this connection, as it 
relates almost exclusively to the best remedies for destructive locusts. 
In nearly every instance where serious damage has been threatened, 
the recommendations in this bulletin have been followed. Particularly 
goed results were obtained in Colorado and in Kern County, Cal., dur- 
ing the last season. Bulletin 23, in which illustrations and full 
descriptions of the species of locusts likely to become injurious are 
given, has also served a good purpose, asit has enabled correspondents 
of the Department to recognize species occurring in numbers, and this 
recognition has, in many cases, allayed unnecessary alarm over the 
supposed advent of the migratory species. 

é 


THR, WESTERN OR GREAT PLAINS CRICKET. 


The western cricket, Anabrus simplex (Plate Iv, Fig. 3), has, during the 
season, caused a great deal of consternation over a large area of the 
middle portion of the Great Snake River plains in Idaho and the moun- 
tain region to the north, chiefly along the Wood River and its tributary 
valieys. In that particular locality the crickets have been known to 
exist for thirty years or more and to hatch in limited quantities annu- 
ally. They have never become so numerous, however, as to cause seri- 
ous damage until the present year. For three years they have been 
increasing noticeably, each year working farther out upon the valley, 
and laying their eggs wherever overtaken by fall, until last season the 
districts extending from the banks of the Snake River to the tep 
of the mountains, 75 miles to the north, were fairly well stocked. They 
hatched numerously the present spring, and the young were found in 
considerable numbers even on the top of some of the mountains close to 
the snow line, at an elevaticn cf not less than 7,006 feet. Some little 
damage was caused by many thousands of specimens being carried 
down the Boisé River and finding their way into the irrigating canals, 
thus being carried out into the cultivated fields. Nearly all these, how- 
ever, were destroyed before reaching maturity. The Camas Prairie, 
referred to by Mr. Bruner in Bulletin 27 as having been overrun by 
Camnula pellucida, Oaloptenis atianis, C. fedus, C. biwittatus and Pezo- 
tettix enigma, in 1891, seems to have suffered most. The permanent 
breeding grounds of the crickets seem to lie 20 to 40 miles south of the 
prairie, and, in migrating, this fertile region was entered in great num- 
bers. In 1891 very few specimens were noticed, in 1892 more, and the 
present year millions. This interesting migration was investigated by 
Mr. Rebert Milliken, who was temporarily commissioned by the Depart- 
ment for this purpose. He found that eggs were deposited over the 

ntire area overran, from the Snake River to the mountains, making 
tke outlook for the season of 1834 very gloomy. The cricket swarms 
oe at the rate of about a mile a day, and a considerable portion of 
the adjacent territory may be overrun. The reports indicate, however, 
that at certain points along the south line of the foothills the erickets 
died off by millions from disease. 
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The free use of coal oil affords the best remedial treatment for this 
insect. Where irrigation is practiced it is a comparatively easy matter 
to protect fields of grain by allowing ceal oil to drip from a pail upon 
the surface of the water running in the ditches. Armies when on the 
march are easily driven, and some success has been obtained by 
driving them around the edge of a green field. In fact, the driving of 
flocks of sheep through a grain field results in stamping many thou- 
sands of the crickets to death and in driving the remainderaway. The 
free use of “ hopperdozers” soon after the hatching of the eggs is also 
practicable upon lower lying ground. 


THE ORANGE MEALY-WING. 


A small insect which affects the leaves of the orange in Florida and 
Louisiana and in northern greenhouses has been studied for a number 
of years. It has recently appeared in such great numbers as to cause 
some alarm among orange-growers, and an extended article upon tne 
species has, therefore, been published in Insect Life (Vol. v, pp. 219- 
226), The stages of the insect were fully described under the name of 
Aleyrodes citri. The species in all its stages is shown upon Plate 111, and 
a summary of the facts is herewith given. 

As a rule, the insects pass the winter in the full-grown larval condi- 
tion. They change to pupa in the early spring, and the adult insects, 
which are minute four-winged flies, issue in March and April, and soon 
begin to lay their eggs. Hach femalelays probably from 25 to 40 eggs, 
and these are attached by a short pedicel to the under surface of the 
leaf. The young soon hatch and stay on the under side of the leaf. 
They are delicate and nearly transparent, and, therefore, very difficult 
to observe. In fact, so truly is this the case that the leaves of an orange 
tree may be swarming with the insects and the owner never suspect 
the fact. 

There are three annual generations in Florida and Louisiana and 
two in the greenhouses at Washington. Where the attacks of the 
insect are severe the under sides of the leaves become incrusted with 
the bodies of the insects, which overlap each cther and completely obvi- 

_ate all transpiration from that surface. Moreover, there results from 
the small quantity of honey dew secreted by the insects an invariable 
coating of smut fungus, usually most marked on the upper side of the 
leaf, and the tree is thus deprived of almostits entire Jeaf surface. We 
have not learned that any trees have been actually killed by the attacks 
of this insect, but the health of large numbers has been seriously preju- 
diced, and there is a great need for the application of an efficient remedy 
in many groves. 

The careful experiments which have been made indicate that kero- 
sene emulsion will kill the insect m ali its stages, but that it is more 
efficacious when applied to the adults and the younger larve than when 
applied to the older larvae and pupe. It will destroy the eggs, but 
when applied to the pups many escape, owing to the fact that this stage 
is passed within the last larval skin. A single spraying will not kill 
all the eggs, and two or three operations are required to preduce this 
result. Winter spraying against the full-grown larve will hardly pay. 
The best time to spray will be during or just after the flight of the first 
brood of winged individualsin March and April. ‘Two thorough spray- 
ings, at intervals of two weeks at this time of the year, should reduce 
the numbers of the insect to such an extent that no further treatment 
will be needed during the season. The standard emulsion, diluted with 
ten parts of water, is recommended for this purpose. 
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THE PERIODICAL CICADA. 


During the present year two interesting broods of the periodical cicada 
(Cicada septendecim Linn.) have appeared in different parts of the coun- 
try. Previous records showed occurrences of these broods as follows: 


Broop XVI.—Tredecin—(1830, 1893). 


Alabama,—Lowndes County. 

Georgia. —Cobb and Cherokee counties. 
Tennessee.—Lincolu County. 

North Carolina.—Lincoln aud Moore counties. 


This brood is but little known, and all localities require further confirmation this 
year. : 
Broop Xi,—Septeudecim— (1876, 1893 ). 


Nerth Carolina.—From Raleigh, Wake County, to the northern line of the State; 
also in the counties of Rowan, Davie, Cabarrus, and Iredell. 

Virginia.—From Petersburg, Dinwiddie County, to the northern line of the State; 
Bedford and Rockbridge counties; Valley of Virginia, from the Potomae 
River to the Tennessee and North Carolina lines. 

District of Columbia.—Woods north of Washington, 

Maryland.—Southern half of St. Mary’s County. 

Kentucky.—Trimble County. 

Indiana,—Knox, Sullivan, and Posey counties, 

Nlinois.—Madison County. 

Kansas.—Dickinson and Leavenworth counties. 

Colorado.—Cheyenne Canyon. 


The past records, however, in the case of a number of the broods of 
this insect have not been as full and accurate as could be desired, and, 
moreover, it is most important to trace the exact extent of each brood 
as it makes its appearance, in order to notice variations induced by the 
advance of civilization. <A circular, giving the localities in which these 
two broods had been previously noticed and asking for notes, was there- 
fore prepared and mailed early in Junc to correspondents living within . 
the regions in which it was anticipated that the insect might appear. 
Copies of this circular were also sent to prominent newspapers pub- 
lished in these regions, with requests toe print it and to urge their readers 
to correspond with the division. ; 

Regarding Brood XVI, concerning which there was little previous 
information, but one report which might possibly refer to this brood 
has been received. Mr. Thomas J. Key, of Montgomery, Ala., writes 
simply: ‘The cicada is in Montgomery County, Ala., and there were a 
few here in 1892.” This note from Mr. Key, however, was not received 
until September 9, and it is probable that he refers to the annual, and 
not to the pericdical, species, so that practically we must pass over 
this brood as unverified this year. That such a brood did exist, how- 
ever, seems likely from the exact testimony of Dr. Gideon Smith of its 
appearance in Cherokee County, Ga., in 1828, 1841, 1854, and from Dr. 
by G. Morris’s statement of its appearance in the same locality in 
1867. 

The replies to the questions concerning Brood XI indicate some inter- 
esting facts. The doubtful States were Kansas and Colorado. Con- 
cerning the former, reports of the oecurrence of the insect have been 
received, though the dates given justify some doubt as to the species 
referred to. Mr. James Dunlop, of Detroit, Dickinson County, states 
that they made their appearance in the beginning of July, and were 
distributed over the whole county. The Colorado locality remains 
unverified, although Mr. John Gardiner, of the University of Colorado, 
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visited both the north and the south Cheyenne canyons during July 
and made a special search for the insect, but found no trace of it. 

From Illinois no verification has been received of the Madison County 
appearance, but Mr. J.H. Atkinson, of O’Fallon, St. Clair County, reports 
that it made its appearance in small numbers on July 1, doubtless 
referring to C. canicularis. The insect made an unexpected appearance 
in two localities in Pennsylvania. This seems to be a northward ex- 
tension of the Virginia, District of Columbia, and Maryland district. 
Mr. M. W. Strealy, of Chambersburg, found that they appeared in 
marked quantities in May and June amile east of the Franklin-Adams 
line, extending north and south from Mont Alto, in Franklin County, 
to Pine Grove, in Cumberland County. These were not necessarily the 
limits of the appearance, but were simply the limits of Mr. Strealey’s 
journeys. Prof. W. W. Buckhout, of the State College, Center County, 
found quite abundantly, two or three miles east of Phillipsburg, dead 
branches containing eggs the second week in August. He also found 
pupa shells. In Maryland they were reported in the lower part of 
Prince George County, and in the District of Columbia they were 
noticed by members of the office force in the woods north of Washington 
early in June, and also along Rock Creek. In Virginia we have several 
new localities, which, however, simply corroborate the general distri- 
bution of the brood, as indicated in Insect Life (Vol. v, p. 229). That 
the brcod extends across the North Carolina border line is indicated 
by a notice in the Winston Sentinel of July 12, to the effect that the 
insect made its appearance at Elkin, in Surry County. Thisinformation 
was kindly transmitted by Mr. William Sharswood, of Boyden, Surry 

-County. 

Next year, 1894, two broods will make their appearance. The first, 

Brood XII, a seventeen-year brood, appearing last in 1877, will occur 
in northeastern New York and down the Hudson River to its mouth; 
thence eastward to New Haven and westward across the northern part 
of New Jersey into Pennsylvania. Isolated patches will occur in Dear- 
born County, Ind., Kalamazoo, Mich., and in localities in North Caro- 
lina, Virginia, and Maryland. Brood XVIII, a thirteen-year brood, is 
by far the largest of the thirteen-year broods, and one of the best 
_ known of all those recorded. It was carefully studied in 1868, and its 
Missouri and Illinois localities are particularly well established. It 
will appear in southern Illinois, throughout Missouri (except in the 
northwestern corner), in Louisiana, Arkansas, Indian Territory, Ken- 
tucky, Tennessee, Mississippi, Alabama, Georgia, and North and South 
Carclina. The occurrences of this brood have been traced further back 
than those of any other thirteen-year brood, and its South Carolina 
appearances are known for 1881, 1868, 1855, 1842, 1829, and 1816, 


THE HOP PLANT-LOUSH IN THE NORTHWEST. 


Up to the year 1889 Phorodon humuli had never been found in the 
extensive hop fields of Oregon and Washington. Just how and just 
when the species was first introduced it is difficult to state, and no 
investigations in this direction have been made. Specimens were first 
sent to the division for identification in 1889, but it is probable that 
the species was introduced at least a year previous to that date. The 
most reasonable supposition with regard to the introduction would be 
that the winter eggs were carried to the coast upon plum cuttings or 
plum stocks. So far as we know, the winter egg occurs upon no other 
plant, and it is difficult to imagine any other method of transport. In 
the year 1890 the insect increased with marvelous rapidity and caused 
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the loss of about one-fifth of the entire hop erop of Oregon and Wash- 
ington. This means a money loss of about $870,000 to those two 
States. Largely on account of this 1899 damage, but also on account 
of the appearance of the lice in alarming numbers in the hop fields of 
New York in the first part of June, 1891, an emergency leaflet was pub- 
lished by the division on June 11, 1891, and circulated throughout the 
three States mentioned.» The Hfe history of the insect was briefiy 
reviewed, and remedial treatment by spraying with kerosene emulsions 
and fish-oil soaps was recommended. Formule for the best two mix- 
tures of these classes were given, and the subject of spraying appa- 
ratus was considered in some little detail. The damage done by the 
lice in 1891, however, does not seem to have been as great as in the 
previous year. A number of hop-growers experimented with the reme- 
dies recommended in Circular No. 2, with the result that in a number 
of instances, through improper preparation of the kerosene emulsion 
in particular, some damage was done to the vines. These cases were 
immediately seized upon and exaggerated by persons interested in the 
sale of quassia chips. Decoctions of quassia chips had been in use in 
England against the hop plant-louse for some years. They were care- 
fully tested in the field experiments of the division in New York in 
1887, and while they were found to be of value, they were found inferior 
to both fish-oil soaps and the keresene emulsions, while their cost was 
greater than either of the others. They are to be recommended only 
when the treatment has been neglected until the lice are swarming in 
the burrs. 

Certain officers of the State board of horticulture of Washington 
were impressed by the fact that certain wingless plant-lice were found 
upon old roots of the hop vines during the winter. The conclusion 
drawn from this finding was to the effect that the lice occasionally or 
habitually hibernate upon the roots of the vines, and not, as stated in 
our writings, In the egg state upon plum trees. Some correspondence 
ensued, but upon the receipt of specimens we were enabled to set the 
matter at rest, since, as in a Similar ease in New York in 1886, the insect 
found upon the rect of the vines proved to have no connection with the 
hop plant-louse, but to bea species of the wingless genus Tychea. Inits 
discussions with the hop-growers of these two States the division re- 
ceived the warm support of Prof. F. L. Washburn, entomelegist to the 
agricultural experiment station at Corvallis, Oreg., who published sev- 
eral circulars of information and query, based upon results obtained by 
investigations of the division. The Entomologist planned a trip tothe 
Northwest during the summer of 1892, in order to settle all controverted 
points and piace the hop-crowers of these two States in a position to 
successfully and intelligently fight this destructiveinsect. Other mat- 
ters interfered, however, and the work had to be postponed until the 
present season. 

in the meantime Prof. Washburn, as the resuit of extended corre- 
spondence with hop-growers in his own State and in Washington, had 
graduaily come to the conclusion, as evidenced in one of his recently 
published papers, that, while the kerosene emulsions were efficacious 
against hop lice, the difficulty of their proper preparation detracted 
from their availability. Improperly prepared and by ignorant persons, 
they resulted in the burning of the foliage. It was, therefore, still more 
important that the hop fields should be visited the present season and 
by a person familiar with the simple methods of preparing these impor- 
tant Insecticides; and as aresult, Mr. Keebele was commissioned to 
visit the fields in June, 1893. The season, unfortunately, was at least 
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two weeks later than usual, and Mr. Koebele was unable to conduct 
spraying operations upon any extended scale in the hop fields. How- 
ever, he made a number of interesting observations and conducted 
experiments upon a small scale, both upon plum and upon the first 
generation of the lice which appeared on the hop. The results con- 
firmed in large degree our eastern experience. The entomological 
points of importance brought cut by the investigation are the finding 
of a new species of Phoroden upon mint, which was confounded by cer- 
tain Western observers with the true P. humuli. The latter was found 
to feed, as in the East, only, upon plum and hop. A number of lady- 
birds were observed feeding upon the hop plant-louse, and were accu- 
rately determined. ‘The msecticide- work showed plainly the superi- 
ority of both the fish-oil soaps and the kerosene emulsions over the 
quassia mixtures. Preference was given to the fish-oil soaps, and that 
mentioned in our emergency Circular No. 2 was found perfectly satis- 
factory. Too much emphasis can not be laid upon the importance of 
using the best quality of potash lye. The formula,in brief, is: Potash 
lye, 1 pound; fish oil, 3 pints; soft water, 2 gallons. The lyeis dis- 
solved in the water, and when brought to the boiling point the oil is 
added, and the batch is boiled about two hours. _ Enough water is 
filled in to make up the evaporation by boiling, and the result will be 
about 25 pounds of soap, which when cold may be cut and handled in 
cakes. This is enough for 150 gallons of eifective wash, and wiil cost 
about 23 cents in Oregon. 

Recalling his experience with the very effective resin compounds, 
which he first used against the fluted scale in his experiments as an 
agent of the division at Los Angeles, Cal, in the summer of 1886, Mr. 
Koebele underteok a series of experiments with this substance and 
found it very effective. As theresult of his experience, he recommends 
1 pound of caustic soda dissolved in 2 gallons of water, and 6 pounds 
of broken resin to be boiled with about 3 quarts of the resultant lye. 
After the resin is dissolved, the rest of the lye is to be added slowly, 
with water to make about 8 gallons of the compound, which should be 
still further diluted with water before cooling. The resulting mixture 
should be. clear and brown in cclor, and at this stage it is readily 
diluted with water. A milky appearance indicates imperfectly saponi- 
fied resin. Resin is sold at Portland, Oreg., at about $4 per barrel of 
280 pounds, and this compound of saponified resin, made according to 
the above formula, will cost about 17 cents, and will dilute into about 
75 gallons of strong wash. If diluted to 100 gallons of wash, it will 
still be effective upon plant-lice, while the predaceous ladybirds will 
not be killed by it. The action of the resin upon the plant-lice Is said 
to be immediate. It spreads readily and adheres to the surface of the 
leaf. 

In conclusion, the importance of work in the early part of the season 
upon plum trees can not be too strongly reiterated. It will bean easy 
matter to limit the number and size of the plum trees in the vicinity of 
the hop fields to such a degree that they may be treated with the 
utmost ease. With care this treatment may be made to forestall any 
necessity for actual spraying of the hops. 


DAMAGE TO FRUIT TREES BY THE RED-LEGGED FLEA-BEETLE. 
Harly in April word was received from Mr. George E. Murrell, Cole- 


mans Falls, Va., to the effect that 1,000 peach, pear, and plum trees had 
been entirely denuded of blossoms and buds within forty-eight hours 
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by a flea-beetle, whose attack he had not been able to arrest up to the 
time of writing. An assistant (Mr. Hf. A. Schwarz) was, therefore, sent 
to the spot to investigate. He found that the insect doing the damage 
was the red-legged flea-beetle (Crepidodera rujfipes Linn). (Plate rv, Fig. 
2). He found the farm situated at the base of a high spur of the Blue 
Ridge Mountains. Upon a flat-topped ridge, originally covered by a 
dense growth of shrubbery, composed mainly of black locust, but 
which had been cleared and plowed in March, the young orchard of 
1,600 trees was set out towards the end of March or the first week in 
April. During the first warm days of the year immense numbers of 
the flea-beetles appeared and destroyed the blossoms and leaf buds. 
On April 14 not a single green leaf or living bud was to be seen. The 
beetles, however, were still numerous upon the trees in spite of sev- 
eral applications of insecticides which had been made by Mr. Murrell 
between April 8 and 14. The breeding habits of this beetle do not 
appear to be known, although it is surmised that they live in the larva 
condition in the roots of black locust (Rebinia pseudacacia), since this 
is the favorite food plant of the adult. The insect unquestionably 
hibernates in the perfect condition. Mr. Murrell unconsciously did the 
worst thing he could possibly have done in clearing off the scrub in 
March and immediately plowing and setting out his orchard, as the 
beetles were thereby disturbed in their hibernating quarters and given 
an early start with a good supply of food in the shape of the young 
fruit blossoms. It is hardly supposable that such great damage as this 
to fruit trees, young or old, from this beetle will recur except under 
. just these conditions. Where land covered with locust serub is to be 
put into orchard, it is plain that the scrub should be rooted up in the 
early summer, the land then plowed and left in fallow until the fol- 
lowing spring. 

The insecticides which Mr. Murrell applied proved to be of little 
use. The insects came in increasing numbers, resembling an invasion 
of rose chafers, and the bare smooth bark of the little saplings offered 
_ little hold for the arsenical poisons. The kerosene emulsion killed 
those which it touched, but others followed immediately afterwards. 
it was found that jarring the young trees was entirely practicable, 
and that with the aid of an umbrella a person could capture nearly 
all the beetles upon a tree at any one time, walking hastily through 
the orchard and jarring at the rate of 200 trees an hour. 


FURTHER BOLLWORM INVESTIGATION. 


As has appeared from previous reports, considerable attention has 
been paid to the bollworm during the past three years on account of 
Congressional appropriations specifically designated for this purpose. 
In the course of the investigation of the cotton-worm in the years 
1878 to 1882, the bollworm was incidentally studied with great care, 
and in the Fourth Report of the U.S. Entomological Commission a 
long chapter was devoted to its habits, life-history, and the reme- 
dies to be used against it. Its increasing injuries in the Southwestern 
States, however, since the publication of this report excited a great 
deal of interest among cotton-growers, and the supplementary inves- 
tigation was undertaken largely for the purpose of testing the former 
conclusions as to the remedies to be used, and to make the general 
acquaintance with these remedies more widespread. Incidentally 
experiments were undertaken with certain bollworm diseases, since 
prominent men in the South had claimed that by their means the rav- 
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ages of the insect could be checked. As anticipated, the results of 
the experiments in this direction were uegative, and Bulletins 24 and ~ 
28 of the division summed up the supplementary investigation. 

The original cause of the special appropriation for the continued 
investigation of this subject was certain theories very strenuously 
urged by Mr. J. B. Brown, of Utica, Miss., which were not in accord- 
ance with the views of competent naturalists. One of these theories, 
more particularly, was a denial of the specific identity of the boll- 
worm with the corn ear worm. <A great deal of correspondence has 
been had with Mr. Brown during the past three years, and during the 
last year the Senators from Mississippi were again appealed to and the 
Department urged to investigate the matter once more. Mr. William 
Hi. Ashmead was, therefore, sent to the State, and spenta portion of the 
summer in carrying on field experiments under Mr. Brown’s eyes, with 
the result that the previous conclusions published by the Entomologist, 
as well as by other authorities who have written on the subject, were 
entirely borne outand Mr. Brown himself satisfied of their truth. In 
short, the life-history of the insect, as given in the Fourth Report of the 
U.S. Entomological Commission and in Bulletins 24 and 28 of this 
division, is shown to be strictly accurate and all opposing theories 
groundless. 

JAPANESE INSECTS. 


As the commercial relations between this country and Japan are 
constantly increasing, the danger of importing injurious insects is also 
on the increase. The extent to which Japanese plants are being 
brought to this country, largely by florists and for ornamental purposes, 
is hardly realized by persons not engaged in the business. We have 
seen the sales catalogue of a San Francisco firm which lists several 
hundred varieties of flowering and foliage plants, all of which have 
been imported from Japan within the last few years. While the Cali- 
fornia inspection and quarantine laws have undoubtedly been of great 
benefit, yet even Mr. Alexander Craw, one of the most intelligent and 
efficient of the quarantine officers, admits that the inspection has little of 
practical value, and we are, therefore, constantly subject to an unknown 
danger. The insects of Japan are not well known to entomologists, 
while their species of economic importance have, with almost no excep- 
tions, remained unstudied up to the present time. Aside from the cod- 
ling moth of the peach, the life history of which has been carefully 
worked out by Prof. C. Sasaki, we do not recall a single pest ofthe first 
importance peculiar to Japan, the habits or even the existence of which is 
known toeconomicentomologists. Weare far betterinformed regarding 
the insects which are liable to be brought to us from every other 
direction. 

During the winter of 1892-’93 an opportunity was offered, through 
the return to Japan of Mr. Otoji Takahashi, a young Japanese who had 
made a special study of entomology at Cornell University, to make a 
preliminary effort to gain some knowledge of the insects of that coun- 
try injurious to fruit trees. He was, therefore, commissioned as a tem- 
porary agent of the division, and has since collected somewhat assidu- 
ously and has corresponded extensively with this office. The material 
which he has sent is all of great interest and is nearly allnew. He 
has devoted his attention principally to scale-insects, and has made an 
especial effort to collect those occurring upon citrus trees and upon the 
plants which are being imported into this country. It is gratifying to 
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find that, upon the whole, insects are not so injurious to crops in Japan 
asin this country. Whether this is due to climatic and soil conditions 
or to methods of cultivation it is as yet impossible to decide. The 
probabilities are, however, that diversified cropping and small farming 
have much to do with this exemption from insect injury. The insects 
received and studied will be described elsewhere, and only the most 
important among them need be mentioned here. They are as follows: 

The interesting Cerambycid borers in the trunk of orange, viz, Aprt- 
ona rugicollis and Melanauster chinensis; a root louse, probably of the 
genus Schizoneura, on the rocts of orange and pomegranate; two Lepi- 
dopterous larve, feeding upon the leaves of citrus trees, viz, Papilio 
demetrius and P. cuthus; aleaf-miner on orange, belonging to the genus 
Lithoeolletis and resembling in markings LZ. erategella of this country. 
Among the seale-insects on orange the most interesting are a new 
species of Ieerya, of which but one mature specimen was received, 
together with a number of immature individuals; a new species of Cero- 
plastes and a new species of the true genus Aonidia; a new species of 
Mytilaspis, seemingly intermediate between M. gloverti and M. citricola, 
and a species of Diaspis closely resembling D. colvet Targ. There was 
also a Pulvinaria-like form which may prove, upon receipt of more 
characteristic material, to be a Lichtensia; this species occurs upon 
the leaves of orange. 


ANOTHER SCALH-INSECT NEWLY IMPORTED INTO CALIFORNIA. 


in the last annual report attention was cailed (p. 157) to the fact 
that the well-known Huropean olive scale (Pollinia coste) had made 
its appearance in Los Angeles County, Cal. We have now to reeord 
the occurrence of another importation, which may prove to be a very 
dangerous one. In 1889 Mr. Henry Tryon, of the Queensland Museum, 
in his Report on Insects and Fungous Diseases, No. 1, deseribed a new 
Diaspis under the name of ). amygdat, cailing it the white peach scale. 
This insect occurs at Brisbane, Queensiand, and Sydney, New South 
Wales. Concerning its appearance he says: 

At first its presence is betrayed by small white spots or patches on the bark of the 
smaller branches; but as the insect increases these. soon become in many places con- 
finent and the individual scales everlap one another and are contorted by being 
squeezed closely together, er even appear to lie one over the other. As it will oceur 
quite up to the tips of the branches, the complete destruction of any tree subject to 
the attack of the peach scale, and owing to it, is only a matter of time. When 
already in patches on the branchlets and prior to the formation of the leaves, and 
particularly in early spring, it does not hinder their formation; the leaves are green 
as usual, the fruit sets, but is soon retarded in its growth and shrivels up. ; 

Full descriptions of the different stages, with the exception of the 
male adult, are given, and the fact is recorded that a Hymenopterous 
parasite pierces 80 per cent of the scales. The parasite, however, was 
not found, and its presence was indicated only by its exit holes. 

In February, 1593, there were received from Mr. Coquillett at Los 
Angeles specimens of what is undoubtedly this species, which he found 
upon a dwarf flowermg almond recently imported from Japan. The 
occurrence of this insect upon a Japanese plant is interesting, and sug- 
gests that Japan is probably the original home of the species, and that 
it was imported from that country into Australia. It is quite likely 
that, unless steps be taken to destroy it, this scale will obtain a foot- 
hold in the peach orchards of California, in which case it may prove a 
serious matter. This is another case which goes to prove the necessity 
for a stvict quarantine inspection. It is encouraging to note, however, 
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that a parasite was possibly imported with the scale, as some of those 
received from Los Angeles showed exit holes. 


ANOTHER ENEMY OF THE BLACK SCALE. 


Considerable popular attention has been attracted to a recent dis- 
covery by Prof. H. Rouzaud, of Montpellier, largely through the an- 
nouncement made by M. Perrier, of the Paris Museum, to the Academy 
of Sciences, which bas been copied inte many newspapers. The dis- 
covery is to the effect that a smail Noctuid moth (#rastria scitula Ram- 
bur) feeds in the larval state upon the black scale (Lecaniwn olew) and 
other large Lecaniines. The species was carefully studied by Prof. 
Rouzaud during the season of 189192, and he has published a very 
careful and. complete résumé of its life-history and babits. It seems 
that the insect has from five to six generations through the summer, 
and that its larve are very rapacious, each one destroying a large num- 
ber of the black scale during its growth. The number of individuals 
of the predatory species decreases toward the close of the season for 
lack of food, but on account of the number of generations Increases 
rapidly again for three or four generations the following summer. It 
is an easy species to handle, and M. Rouzaud,in correspondence with 
the division, offers to send living individuals for practical use in this 
country. 

It may be, as stated in another paragraph of this report, that the Aus 
tralian Rhizobius ventralis will prove perfectly effective as a remedy for 
the black scale in California, but, in the event of its failure, the Erastria 
will be a most desirable addition to our insect fauna. Looking at the 
question from an abstract standpoint, it will be more likely to succeed 
in exterminating the black scale than will Rhizebius, since the Erastria 
and the Lecanium are both indigenous to the same regions, and since 
the black seale is not the pest in south Europe that it isin California 
and Australia. In California the important Hymenopterous parasite 
Dilophogaster californica (probably originally a Hawatian insect) has 
not sueceeded in destroying more than a surplus of the black scale, 
nor has the Rhizobius done more than this in Anstralia. We have 
notified M. Rouzaud that we should lke to attempt the introduction of 
the Erastria, and the coming season will probably see it established in 
this country. It is shown in larval, pupal, and adult states at Fig. 1, 

late Iv. 
INTRODUCTION OF HESSIAN-FLY PARASITES. 


Further facts in regard to the interesting introduction of Semiotellus 
nigripes (= Entedon epigonus), a circumstantial account of which was 
given on pp. 235-237 of the Report for 1891, have not been obtained. 
As in 1892, our correspondent, Mr. Fred. Eucck, cf London, who sent 
us the eriginal lot, has been again unable to collect affected Hessian- 
fiy puparia in numbers, and no living specimens from his first importa- 
- tion have been observed the present season. This, as stated upon page 
158 of the last report, does not necessarily mean that the experiment 
has proved a failure, since, as there stated, the parasite may exist in 
the field without being discovered, as it is very minute and the nuim- 
bers liberated were very small in comparison with the numbers of the 
Hessian fly in a favorable year. Moreover, Prof. Forbes and his assist- 
ants have been busily occupied during the entire season in connection 
with the Chicage Exposition, and no adequate search has been made 
for the species in the localities where the experiment bade fair to be a 
success. 
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The following brief summary of the work under this head will prove 
useful in this report: ; 

Oalifornia.—The agent at Alameda, Mr. A. Koebele, resigned his posi- 
tion under the Department October 1, but has sent in a brief report on 
the first part of his season’s work. His main labors were devoted to 
the investigation of the hop plant-louse (Phorodon humult) in Oregon 
and Washington, the results of which have been indicated elsewhere in 
this report, and a full account of which will be found in Insect Life 
(Vol. v1, pp. 12-17). He has further reported upon a trip to investi- 
gate the present condition of the beneficial insects which he sent and 
brought over from Australia, and this report will also be found in Insect 
Life (Vol. v1, pp. 26-29). In his short report covering the result of his 
nine months’ work in 1893 he reviews once more his work upon the hop 
plant-louse, giving additional information concerning the ladybirds 
which prey upon Phorodon humuli in Washington and Oregon, and 
refers to the damage done to truit buds in Oregon by Syneta albida, an 
insect which has been already noted in Insect Life (Vol. Iv, p. 396). 
He also speaks of an undetermined Tortricid larva, which feeds upon 
the fruit of the currant in Oregon, and states that the codling moth is 
particularly numerous and destructiveinthat State. Hereportsfurther 
observations upon Rhizobius ventralis, the imported Australian enemy 
of the black scale, and states that six annual generations of this beetle 
may be expected in southern California. - 

The agent at Los Angeles, Mr. D. W. Coquillett, has somewhat 
exhaustively studied several species of economic importance in his 
vicinity, and reports upon these as well as upon the use of arseniuretted 
and sulphuretted hydrogen as insecticides. In addition to his usual 
laboratory and field work he has cared for the colonies of imported 
Australian insects sent and brought over by Mr. Koebele last year, and 
has made a tour of inspection of the other colonies placed by the State 
board of agriculture and by himself. His report in regard to this 
matter is published in Insect Life (Vol. v1, pp. 24-26). The insects 
studied are two species of span-worms found upon English walnut, 
one of which—Boarmia plumogeraria Hulst—was mentioned in Bulletin 
No. 30 of this division. The other species is Prochoerodes nubilator 
Pack. The latter species, while preferring English walnut, is also 
found upon apple and willow trees. The life-histories of both species 
are exhibited in considerable detail in the report. The ordinary 
cauker-worm remedies are recommended for the first and Paris-green 
spray for the second. The orange leaf-roller (Tortrix citrana Fernald) 
has also been studied in full. It occurs upon willow, oak, wild wainut, 
and goldenrod in addition to citrus trees. It is considered not to be 
an indigenous species, but was probably imported from some of the 
Pacifie islands. Incidental to his account of this species, Mr. Coquil- 
lett records the fact that the larva of Heliothis armiger was found bor- 
ing into a green orange at Anaheim by Mr. F. G. Ryan. The brassy 
cutworm (Taniocampa rufula Grote) is mentioned as having done con- 
siderable damage to apples, pears, and peaches, burrowing into the 
fruit, and it is further stated that the larva of Heliothis armiger - 
also occasionally damages peaches in California. A somewhat extended 
report is made upon the tent caterpillars of California, including some 
consideration of Clisiocampa thoracica Stretch, C. californica Pack., aud 
C. constricta Stretch. Mr. Coquillett’s experiments with the arseni- 
uretted and sulphuretted hydrogen gases as insecticides were under- 
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taken on account of the fact that he was somewhat dissatisfied with 
his former experiments with these gases. The most careful tests, how- 
ever, only confirmed him in his former opinion that, in regard to expense 
and effectiveness, hydrocyanic gas is preferable to either of these. His 
methods and results are given in full in his report. 

Iowa.—The lowa agent, Prof. H. Osborn, reports the season to have 
been somewhat exceptional in that a number of usually inconspicuous 
species have become seriously abundant in that State. This has been 
especially true of the clover-hay worm (Asepia costalis), the wheat-head 
army worm (Leucania albilinea), the clover-seed caterpillar (Grapholitha 
interstinctana), and the horn-fly (Hematobia serrata). From the eondi- 
tions present during the past season Prof. Osborn is of the opinion that 
destructive locusts will be particularly abundant in lowa next summer, 
unless their natural enemies succeed in killing them off more exten- 
Sively than at present seems probable. An interesting series of exact 
observations on the hatching of the eggs of the horse bot-fly has been 
made. The details are reported in full and the summarized results are 
as follows: 

r (1) The eggs of the horse bot do not hatch except by the assistance of the horse’s 
one ue. A 

(2) Hatching does not ordinarily occur within ten or twelve days and possibly 
Jonger; or if during this period, only on very continuous and active licking of the 

orses. 

(3) Hatching takes place most readily during the third to fifth week after ovipo- 
sition. 

(4) The majority of the larva lose their vitality after thirty-five to forty days. 

(5) Larye may retain their vitality and show great activity upon hatching as late 
as thirty-nine days after oviposition. 

(6) It is possible, though not normal, for eggs to hatch without moisture or friction. 

(7) The scraping off of the eggs or their removal or destruction by means of washes 
will be very effective, even if not, used oftener than once in two weeks during the 
period of oviposition, and probably a single thorough removal of the eggs after the 
period of oviposition has passed will prevent the greater majority of bots from access 
to the stomach. 

The wheat-head army worm seems to have been destructive to timothy 
seed heads and not to wheat, and the recommendation to cut the crop 
for hay immediately upon the presence of worms in numbers being 
noticed has been followed with considerable saving from otherwise cer- 
tain loss. Other insects briefly reported upon are the sod web-worm 
(Crambus exsiccatus), the little apple-leaf folder (Teras minuta), the apple- 
leaf skeletonizer (Pempelia hammondi), and a new grass and clover 
pyralid (Nomophila noctuida). The clover seed midge (Cecidomyia legu- 
minicola) is said to be causing considerable damage in Iowa, although 
its injury is subordinate to that of the clover-seed caterpillar. The old 
plan, originally suggested by Comstock-and later by Weed (C. M.) and 
Fletcher, of cutting early for the hay crop does not seem to meet with 
favor among the lowa farmers, and many of them prefer to pasture the 
clover fields during the spring months, so as to prevent the development 
of the spring brood of midges. Prof. Osborn points out the very 
obvious fact that the clover should be allowed to head before the stock 
is turned in to pasture. 

Nebraska.—Mr. Lawrence Bruner, the Nebraska agent, reports that 
the chinch bug and numerous injurious locusts have been very abun- 
dant during the present season, the latter insects consuming nearly 
one-third of the grass growth of the entire State. A new enemy to the 
sugar beet in the shape of a snout beetle (Tanymecus confertus) destroyed 
12 acres of young beets during the season. The sugar-beet web-worm 
(Lowostege sticticalis) was less numerous than last year. The army 
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worm (Leucania unipuncta) was numerous and destructive in the north- 
ern and western parts of the State, and also in some parts of western 
Kansas. It was greatly infested by parasites, and was sought after by 
flocks of Bartram’s sandpiper and-the prairie chicken and sharp-tailed 
grouse. The cucumber plant-louse (Siphonophera etiruili) appeared it 
the vicinity of Omaha, but was checked by timely application of kero- 
sene emulsion and whale-oil soap. A large series of experiments with 
the chinch-bug disease, studied by Prof. F. H. Snow, was carried out. 
The results of the experiments were more favorable than anticipated. 
Laboratery experiments were perfectly successful, but in the immediate 
vicinity no field tests could be made. Two hundred lets of diseased 
bugs were sent out from the station, each accompanied by a letter of 
instructions. About one-half of those farmers who reportea stated 
that the infection was asuccess. Some had no occasion to try it, others 
failed to follow instructions closely and failed, and some complete 
failures were also reported where the instrueticnus were very closely 
followed. ‘he details of the reports of those persons who found the 
treatment successful are looked forward to with interest, but from our 
present information we are unable to state whether the disease did not 
appear with apparent spontaneity in adjoining and untreated sections 
of the country. 

Maine and Rhode Istand.—Dr. A. 8. Packard, who was temporarily 
employed during the summer to make further observations cn the 
subject of forest insects, reports that there was a remarkable dearth 
of insect life, especially of caterpillars and other larve which feed 
exposed on the foliage of trees. This condition prevailed te a greater 
or Jess degree throughout New England. The region on the shores 
of the Casco Bay, which in 187887 was ravaged by the spruce worm 
(Tortria fumiferana), as described in the Fifth Report of the U.S. 
Entomological Commission, has greatly changed in appearance since 
1887 by the rapid growth of young spruce and firs, which have sprung 
up since the removal of the old growth. This new growth does not 
seem to have been damaged by this insect. The larches or hackma- 
tacks in Maine have in general recovered from the attacks of the larch 
worm (Nematus erichsonii), which was so prevalent several years ago, 
and which was treated by Dr. Packard in the report of the Entomologist 
of this Gepartment for 1883. No specimens of the worm or of its adult 
form were collected. The effect of the extensive defoliation has been 
to destroy a few old trees, but the younger ones have in the main 
recuperated. A peculiar form of damage to fir has been studied. The 
small larva of Blastebasis chaleofrentella has been injuring the bases 
or sheaths of the leaves, causing hypertrophy, on which a mass of 
excrement is gathered, There seems to be but one annual generation, 
Another insect, which is not determined, cuts off the needles on the 
twigs of sprace, and has been studied in the larval state only. The 
life-history of Apledes coniferana, which lives among the leaflets at the 
ends of the shoots, has been studied carefully, and a number of other 
insects have been noted or studied to some extent. 

Missouri.—The agent at Kirkwood, Mo., Miss Mary E. Murtfeldt, 
sends in avery interesting series of notes cn the insects which have 
been injurious in that State during the past season. She reports the 
appearance in great numbers of the army worm (Leucania unipuncta) 
in hay and grain fields contiguous to streams and low lands, and also 
together with other cutworms in vegetable gardens in St. Louis 
County. Indigenous locusts were very abundant the latter part of the 
season, and the species noted as inost injurious were Schistecerca ameri- 
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cana, Cidipoda sulphurea, Gi. xanthoptera, Melanoplus bivittatus, and 
MM, femur-rubrum. In some of the nurseries and newly set orchards in 
St. Louis County not a leaf was left on apple, pear, and plum trees, and 
the tender twigs were barked in many instances. In theearly part of 
the season the Buffalo tree-hopper (Ceresa bubalus) was found to do 
great damage by its oviposition in the twigs ef young fruit trees. An 
important and abundant egg parasite of this insect—a new species of 
Cosmocoma—was reared by this agent. Another leafhopper (Orme- 
nis pruinosa) was very abundant in vineyards, blighting leaves and 
twigs. An undescribed Dryinus parasite was found attacking this 
insect. The Osage orange pyralid (Loxostege maclure) was found te 
be spreading all over the State, its work being disastrous upon young 
hedges. Spraying with Paris green during the months of June and 
July was found to be a rcliable remedy. The bagworm (Thyridopterys 
ephoemereformis) was particularly abundant and probably the most 
noticable insect of the season. About 50 per cent of the bags, how- 
ever, were parasitized by Catolaceus thyridopterygis, which breeds in the 
egg masses. The horn-fly (Hamatobia serrata) was very abundant. 
Liguid tar was found to be the best repellant, its effects lasting for a 
weck orten days. The protracted drought of July and Angust greatly 
reduced the numbers of this insect, as the larvae were unable te 
develop in the dung, since it dried so quickly. Chickens in the stable 
yard and pasture rendered good service by seratching into and spread. 
ing the droppings and picking out whatever larvae wore therein con- 
tained. Scolytus rugulosus appeared. in several localities upon peach, 
plum, end cherry, and the pear-tree A geriid was reported to have done 
some damage to apple in Oregon County, @ new habit on the part of 
this insect. Considerable attention was paid to the peach and plum 
bark-louse (Lecanium persice). The life history of this insect was 
well worked out and the male was found, an interesting and important 
discovery, aS the male of this species has never before been observed. 
An imported pest of linden and other shade trees, in the shape of a leaf- 
roller (Pantographa lineata}, was also carefully studied. 


THE SAN JOSE OR PERNICIOUS SCALE. 
(Aspidictus perniciosus Comst.) 
Order HemieTersa; Family Coccipa. 
[Plate 1; Fig. 1.]J 
PREVIOUS INVESTIGATIONS. 


In the Annual Report of this Department for 1880 Pref. J. H. Com- 
stock described under the above name an insect which he had collected 
in Santa Clara County, Cal. He stated that from what he had seen of 

the species he considered it to bethe most pernicious seale-insect known 
in this country. He had never seen any other species so abundant as 
this was in eertain orchards, and was teld that it infested all the decid- 
uous fruits grown in California except the peach, the apricot, and the 
biack Partarian cherry. As a remedy he suggested the use of strong 
alkaline washes. 

Until very reeently the San José scale has been confined to the 
Pacific coast, but has extended north to Washington and south to the 
Mexican border, and has become, perhaps, the chief enemy to Paciiic- 
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coast horticulture. Considerable attention has naturally been paid to 
the species by California horticulturists. 

In 1883 Matthew Cooke published figures of the larva, male pupa, 
and adult male, together with the adult female scales on twig and fruit. 
He stated that the insect was first noticed by fruit shippers as infest- 
ing fruit in 1873 at San José, Santa Clara County. From that time it 
spread rapidly until 1880, and but little effort was made toexterminate 
it, In the winter of 1881~82 crude petroleum was applied extensively ; 
in some cases with good results, but in the majority of instances with 
great harm to the trees, many trees dying from the effects. The reme- 
dies recommended were 1 pound of concentrated lye to a gallon of water 
and 6 pounds of caustic soda to 12 ounces of potash and 8 gallons of 
water. These remedies were to be applied only at the dormant seasons. 
While the tree is in leaf, 1 pound. of whale-oil soap, one-third of a 
pound of sulphur, and an ounce and a half of lye or caustic soda to a 
gallon of water was recommended. 

In 1884 the late Dr. S. F. Chapin, in his biennial report as State 
inspector of fruit pests, mentioned the San José scale, but stated that 
in Santa Clara County, where it first appeared, there had been a most 
gratifying decrease in its numbers and in the destructive effects follow- 
ing its presence, both results having been brought about by the intelli- 
gent and well-directed efforts of the fruit-growers. He stated that the 
scale had been found at that time in many different localities in the 
State, but had not caused any great decrease in orchard products. He 
urged that the pest should be watched and treated in its incipiency. 

In the biennial report of the State board of horticulture of Califor- 
nia for 1885-86, the late W. G. Klee, then State inspector of fruit pests, 
published a short account of the insect,-illustrating its characteristic 
appearance upon twig, leaf, and fruit. Mr. Klee stated that the insect 
has three distinct broods—one in June, one in August, and one in Octo- 
ber; but that these broods overlap, and in consequence the summer 
washes are not thorough remedies unless frequently repeated. He 
therefore recommended winter treatment, consisting of the cutting back 
and thorough thinning of all trees above 20 feet in height, together 
with thorough scrubbing of the rough bark of the old trees and the 
application of one-half pound of concentrated lye, one-half pound of 
commercial potash, and 5 quarts of water. 

Inthe Proceedings of the Eighth Fruit- growers’ Convention, published 
in the report of the State board of horticulture for 188788, Prof. C. 
H. Dwinelle is said to have reported the most perfect success in fight- 
ing the San José scale in Sonoma County, Cal. A seriously infested 
orchard was treated with absolutely complete success by means of a 
wash composed of one-half pound of commercial potash, one-half pound 
of caustic soda, and 5 quarts of water. This was applied when the 
trees were in a dormant condition. 

In the report cf the same board for 1889 a reprint is given of Com- 
stock’s description in an article upon scale-insects and remedies. Sev- 
eral formule for summer and winter use are given, the most successful 
of which, and the one which has come into most general use, being the 
so-called lime-sulphur-salt wash for winter use. This wash consists of 
40 pounds of unslaked lime, 20 pounds of sulphur, 15 pounds of stock 
salt, and water to make 60 gallons. The summer washes comprise pot- 
ash and caustic soda, whale-oil soap and sulphur, with a slight admix- 
ture of caustic soda and potash, and a mixture of tallow and resin with 
a small quantity of caustic soda and potash. In the report of the 
board ‘for 1891 Mr. Alexander Craw published an article entitled 
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“Insect pests and their extermination,” in which he briefly discusses 
this species. He considers it to be a very serious pest of deciduous 
trees, but states that the remedies just mentioned are so cheap and 
effective that no excuse can be tolerated for a seriously infested orchard. 
He further stated that a Chalcidid fly (Aphelinus fuscipennis Howard) 
had been found doing such effective work in subduing the species in an 
orchard in the neighborhood of Los Angeles that a complete restora- 
tion of the orchard was confidently expected. 

In Bulletin 26 of this division Mr. Coquillett, in his report on the 
scale-insects of California, devotes four pages to this species. He states 
that its origin is uncertain, but that the fact of its being so frequently 
found upon plants imported from Japan would seem to point to that 
country as its original home. He states that the species never attacks 
citrus or coniferous trees, and that the LeConte pear, when growing 
in the midst of other varieties of pear, is almost exempt. The twice- 
stabbed ladybird (Chilocorus bivulnerus) is mentioned as being the 
most abundant and efficacious enemy of the scale, although Mr. Coquil- 
lett has never known an instance where even one single tree has 
been entirely or very nearly freed from the scale by the work of this 
beetle. The article concludes with a series of experiments with washes. 
The result of these experiments was that the resin and caustic soda 
wash recommended by Mr. Coquillet in Bulletin 23 of the division was 
found to be superior to the others. This wash is to be applied only 
during the dormant season, and consists of 30 pounds of resin, 9 pounds 
of 70 per cent caustic soda, 44 pints of fish oil, and water to make 100 
gallons. 

Mr. Coquillett’s testimony as to the good offices of Chilocorus bivul- 
nerus coincides with that of other observers, but a surprising instance, 
which indicates that the species may occasionally prove extremely effect- 
ive, was mentioned in The California Fruit Grower in 1892. It was 
there stated that Mr. N. W. Motheral procured a number of these 
beetles in San Diego County [date not given] and placed them in some 
orchards in Tulare County which were badly infested with the scale. 
They did not appear to multiply greatly until the spring of 1892, 
“when immense numbers appeared simultaneously and completely 
cleared the orchards of the-county of the scale.” 

An interesting ladybird of the genus Scymnus was found in 1892 by 
Dr. Blaisdell preying upon the San José scale at the Coronado parks, 
near San Diego. This species was described by Dr. Blaisdell as Seym- 
nus lophanthe n. sp., but is one of the species imported by Mr. Koebele 
from Australia, and has not proved very effective in destroying the 
Aspidiotus. , 

In the September, 1892, number of the Agricultural Gazette of New 
South Wales, Mr. A. Sidney Olliff reported the receipt of a typical 
series of Aspidiotus perniciosus on the fruit, leaves, and twigs of pear 
from West Maitland, New South Wales. Mr. Olliff further stated that 
although this species had not previously been recorded as occurring in 
Australia, it had been known to some fruit-growers for a number of 

ears. 
z In an important paper read by Mr. Alexander Craw before the State 
Horticultural Society of California, December, 1892, the San José scale 
is stated to be unquestionably of foreign origin, and it is further sur- 
mised, on the authority of Mr. John Britton, of San José, that it was 
introduced into California upon trees received from Chile by the late 
James Lick. 

In Bulletin 7 of the New Mexico College of Agriculture, published in 
June, 1892, Mr. C. H. Tyler Townsend, entomologist of the station, 
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records the oecurrence of the species at Las Cruces upon apple, pear, 
plum, peach, quince, and rose, and states that it was brought inte New 
Mexico on yeung trees from California. The winter eggs are mentioned 
in Mr. Townsend’s account as turning orange-yellow in spring and 
hatching the first or second week in May. 


SUDDEN APPEARANCE OF THE SPECIES IN THE BAST. 


The first week in August of the present year, Dr. C. H. Hedges, of 
Charlottesville, Va., sent specimens. of pears and peaches affected by 
this insect to the Division of Vegetable Pathology of this Department, 
on the supposition that. the scales were the manifestation of a fungous 
disease. They were referred to this division and Dr. Hedges was 
informed of the destructive character of the insect, and advised to spray 
with kerosene emulsion, as examination of the specimens showed that 
the insects were hatching at the time. He was unable to trace the 
origin of the trouble. He sent specimens from pear, currant, plu, 
Japanese plum, and dwarf apple. 

In view of the great importanee of the subject, Mr. EH. A. Schwarz 
was sent to Charlottesville about the middle of August to make a thor- 
ough investigation, and in December Mr. D. W. Coquiliett was sent to 
coutinue them, and to definitely delineate the area ef infection. From 
the detailed reports submitted it appears that the scale oceurs most 
abundantly in a little pear erehard forming a square of nearly an 
acre about one-third of a mile from the center of the city, adjoining 
one of the main roads leading into the open country. The orchard is 
practically isolated, being bounded upon one side by a vineyard, on 
another by the garden of a neighbor, on a third side by the road, and on 
the fourth by alawn. Itis planted with choice dwarf fruit trees, mainly 
pears. They are crowded together, and in many cases the branches 
interlock. The erchard was set out about eight years ago, and is now 
very badly infested. The quince and Japan persimmon carry no 
scales; a few occur upon dwarf apples and afew upon peaches. The 
Lawrence pears are also but slightly affected. The Duchesse d’Anjou- 
léme and its varieties, and the Bartlett and its varieties are very 
badly attacked, particularly the former. Raspberry bushes are not 
affected, but currant bushes are covered. A few specimens alse 
oceurred upon rose bushes. Two hundred feet away from the infested 
orchard, and in the middle of the vineyard, other apple, peach, and 
pear trees occur, but all are absolutely free from scales. Twoold apple 
orchards at a very considerable distance were also absolutely free, 
In point of fact, the insect has not spread to the north, east, or west. 
Towards the south, however, it has spread to some extent into the gar- 
den of aneighber. This is a flower garden, but contains a few scat- 
tered fruit trees. in this garden the scales were found in moderate 
numbers on a peach tree, on some pear trees, and on two rose-bushes, 
Still further south is another garden belonging to a neighbor, and in 
this garden a few specimens of the scale were found upon a single 
pear tree. 

The insect is therefore definitely limited and confined to a small 
space, and there seems to be no deubt that the species made its first 
appearance in Dr. Hedges’ pear orchard. it is also undoubtedly a 
recent importation, since the orchard was planted only eight years ago, 
and since the species has spread so slightly. 

Mr. Schwarz was able to gain no definite information concerning the 
mode of importation. Dr, Hedges has never bought any nursery stock 
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or other plants from California. His oldest trees were purchased eight 
years ago in New York. Certain others were purchased in Augusta, 
Ga,, three years ago, and two years ago another lot was obtained from 
Crozet, Albemarle County, Va. The time of purchase of the last lot 
coincides with the time when the scale was first noticed, but Dr. 
Hedges is positive that these trees were not infested when purchased, 
and states that the scales were first noticed at another pcint in the 
orchard among the oldest pear trees, pear certain old currant bushes 
which died and were removed before the scales were noticed upon the 
trees. Mr. Schwarz then inquired as to the history of these currant 
bushes and ascertained that they were purchased eight years ago from 
a New Jersey nursery. Dr. Hedges thinks that they died from a scale- 
insect attack, but since this was long before the scaies were noticed in 
the pear trees, the statement is doubtful. Moreover, had the insect 
been originally introduced upon currant bushes eight years ago, the 
whole orchard would probably have been infested long since, and the 
insect would have spread to a much greater distunce. 

The question as to the mode of importation is, then, surrounded with 
considerable difficulty, and it would seem, at the first glance, more 
plausible that the insect had become accidentally established from Cali- 
fornia fruit than from nursery stock. This was the conclusion to which 
Mr. Schwarz came after his investigation. He found that California 
pears are sold in the fruit stores of Charlottesville and also upon the 
trains of the Richmond and Danville Railroad passing through the city. 
He therefore suggests the plausible idea that some person passing 
along the highway had tossed the rejected portions of a pear over the 
fence, and that from this small beginning the difficulty origimated. In 
support of this view it may be stated that the insects gather by pref- 
erence in the pit around the calyx end of the fruit, where they are not 
likely to be noticed and from which point they can not be rubbed in 
polishing the fruit with a cloth. Against it, however, is the further 
fact that net a single specimen of this insect on California pears has 
ever been noticed in the Washington markets. Its appearance is so 
characteristic that it could hardly fail to attract the attention of an 
entomologist, and yet none of our assistants bave ever seen one, 
although California pears are. extremely abundant on the fruit stands 
of Washington, as in most of our Eastern cities. Moreover, the great- 
est care is exercised in California to offer only perfectly clean fruit for 
sale, and there are State laws prohibiting the sale of infested fruit. 
Two years and a half age a case was reported in The California Fruit 
Grower, where a Hiverside fruit dealer was fined $10 for selling fruit 
infested with this seale insect, and since that time the law has been 
more or less rigidly enforced. Moreover, if infested fruit were com- 
monly brought to Kastern markets, cases similar to this would have 
been of frequent occurrence. Indeed, it is difficult to suppose that in 
this event the species would not have long since obtained a foothold all 
through the Hast, since it would easily establish itself upon almost any 
deciduous plant near which living specimens might find themselves. We 
are inclined, therefore, to think that while the origin through infested 
fruit is the most plausible explanation in this particular case, yet the 
danger of other similar occurrences in other astern orchards is not 
great.* 

The most striking feature in the habits of the scale is its tendency to 


* Since the above was written it has been found in other localities in the Atlantie 
States, and in many instances traced to an extensive nursery in New Jersey. 
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infest only the extremities of the trees, or the new growth, especially 
of the lower branches and the fruit. The leaves are attacked (and Mr, 
Schwarz found this particularly true of the Duchess and Bartlett pear 
trees) along the midrib on the upper side of the leaf in one, two, or 
more quite regular rows, and also to some extent along the side ribs, 
the male scales predominating over the female in such situations. The 
infested leaves turn purplish brown, but do not have a tendency to 
fall. No eggs or the remains of eggs could be found by Mr. Schwarz 
under the female scales at the time of his visit, and usually only one or 
two larve. The species would therefore seem to be viviparous, at 
least during part of its life cycle, though eggs are mentioned by both 
Comstock and Townsend in their records and observations. While 
three generations have been observed in California, there would seem 
to be, from Mr. Schwarz’s notes, no definite succession of generations, 
but a gradual hatching, or rather a gradual birth, for several months. 


NATURAL ENEMIES AT CHARLOTTESVILLE. 


No parasites, and no scales from which parasites had issued, were 
observed at Charlottesville. The commonlittle Malachiid beetle (Collops 
quadrimaculatus) was observed feeding in smali numbers upon the 
newly-hatehed larve. The Coccinellid beetle (Pentilia misella) and its 
larvee were very abundant on the infested trees, and this species Mr. 
Schwarz thinks a very important enemy of the scale. The beetles 
seem to prefer the full-grown female scales, while the larve feed upon 
Aspidiotus larve. The larve customarily transform to pupa within 
the calyx of the pears. This little cavity was always found literally 
filled with a mass of young and old scales, full-grown Pentilia larvee 
and pups, and recent imagos. The fact that this beetle, which is 
essentially an Eastern species, so readily and effectively began to feed 
upon this introduced scale is a very interesting one entomologically, 
and would justify an effort to introduce and colonize it in southern 
California. 


HOW THE SPECIES IS DISTRIBUTED LOCALLY. 


Some interesting observations were made by Mr. Schwarz upon the 
transporting of the young Coccid larve by other insects. This very 
Pentilia was unconsciously an active agent in this dangerous work. 
Hardly one of the beetles could be found which did not carry on its 
back at least one Aspidiotus larva, and sometimes three or four were 
found upon a single wing-cover of a beetle. A small black ant (Mono- 
morium minutum) was abundant upon the pears, attracted by the juice 
emerging from the cracks, and almost every one of these ants carried 
on its back one or more specimens of the Coccid larve. Specimens of 
a little Chrysomelid beetle (Typophorus canellus) were also found upon 
the trees. Red and black specimens of these beetles occurred, and 
the interesting observation was made that while the Aspidiotus larve 
crawled freely upon the black individuals, no specimens were to be- 
found upon the red ones. This same peculiar fact was also found to 
hold with the ants, since the red ant (Formica schaufussi) was abun- 
dant upon the pears, but no specimens were found bearing Aspidiotus 
larvee, while, as just stated, the little black Monomorium was always 
found carrying specimens. Curiously enough, no ladybirds other than 
Pentilia were seen. The common twice-stabbed ladybird (Chilocorus 
bivulnerus), which is so active an enemy of scale-insects and plant-lice 
throughout the Southern States, was absent. 
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STAMPING OUT THE SPECIES AT CHARLOTTESVILLE. 


Believing, from Mr. Schwarz’s report, that the area in which the 
insect occurs around Charlottesville is yet limited, and feeling the 
importance of effectual steps being taken to stamp it out, because of 
the danger of its future spread to the rest of the State of Virginia and 
to the whole Atlantic fruit region, the Entomologist was anxious to 
still more definitely delimit its range, and Mr. D. W. Coquillett, 
who has had much experience with the insect in California, was 
directed to make a second survey of the field. He spent some time at 
Charlottesville in December, and his report fully confirms the observa- 
tions of Mr. Schwarz, and shows that the species is yet limited to the 
region already indicated. Dr. C. H. Hedges and Mr. H. L. Lyman, 
who have both felt great interest in this matter, in correspondence 
with the division have shown a willingness to do all that can be done 
in exterminating it, and the State board of agriculture has appealed 
to the Department for its assistance in this matter. It is the purpose 
‘of the Entomologist before the close of the winter in codperation with 
the State board of agriculture to adopt such measures as will effectu- 
ally stamp it out. The burning of the fruit and leaves, and the thor- 
ough cutting back of the branches and their destruction by fire, would 
undoubtedly destroy a large proportion of the insects. But it is 
believed that in a case like this no risks should be run, and that the 
great bulk of the affected trees should be cut down to the ground and 
burned. Where it is desirable for any reason to save individual trees, 
it will be best to use the gas treatment; and in order that this work may 
be effectually done, the Entomologist has promised to have it superin- 
tended by the division, and to do everything possible on behalf of the 
Department to eradicate the insect from this location. It is a matter 
in which not only the community around Charlottesville is vitally 
interested, but also all the fruit-growers of the Hastern States. 


CHARACTER OF THE SPECIES AND ITS GENERAL APPEARANCE. 


At Plate 1 the species is shown as it appears on the fruit (Fig. 1), and 
an enlarged female scale (1a), in order that Eastern fruit-growers may 
readily recognize it. It is particularly urged upon those who read this 
report, and who have fruit orchards in the vicinity of Charlottesville, 
to examine their trees carefully and report to the Department. Every 
care should be exercised to prevent another accidental importation, and 
nursery stock or other plants from California and New Mexico should 
be thoroughly examined and disinfected or destroyed. 

When occurring on twigs the species is not particularly character- 
istic in appearance. It resembles, in a mass, patches of dark gray 
seurfy material, though there is more or less purplish stain connected 
with it, particularly noticeable with individual scales. Seen under the 
lens it possesses the appearance shown at Fig. la on the plate. Upon 
the fruit, however, nothing can be more striking and characteristic, 
since each scale is surrounded by a purple ring, usually at least one- 
eighth of an inch in diameter. The male scale differs from the female 
by its smaller size, rather more elongate form, and, as we have already 
stated, is found more abundantly upon the leaves, while the females 
occur upon the twigs and fruit. Those stages of the insect which 
have not yet received scientific description will be described elsewhere, 
and upon Plate 1 is shown for the first time a characteristic figure of the 
young larva, while the ladybird found so abundantly by Mr. Schwarz 
is shown at Fig. 2. 
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THE WEST INDIAN PEACH DIASPIS. 
(Diaspis lanatus Morg. and Ck.) 
Order Hemiptera; Family Coccipz#. 
[Plate 1, Fig. 3.] 
HISTORY OF THE SPECIES IN THE ATLANTIC STATES, 


In 1892 certain seedling peaches growing in rows in the grounds of 
the U.S. Department of Agriculture were found to be infested by a 
seale-insect which was immediately seen to be new to the United States. 
The most of the young trees were from an inch to an inch and a half 
in diameter at the base, and the lower halves of the trunks of a few of 
them were covered with the snowy white male scales, giving them the 
appearance of having been whitewashed, while the female scales were — 
abundantupon the upper halves ofthe trunks and upon the main branches. 
The young twigs of those trees which were most badly infested were 
already dead and dry. The females resemble closely those of a new 
species of Aspidioctus upen peach which occurs in Texas and South 
Georgia, and which has not yet been characterized. The males, how- 
ever, separate it from this species and placeitin another genus. Italse 
resembles somewhat the Diaspis amygdali, also occurring upon peach, 
which is mentioned in another section of this report. It is, however, 
smaller than this last species, and differs in the color of the female scale 
and in the method ofits work. The cnly other Diaspis upon peach is 
the speciesd escribed by Signeret as D. leperii (Ann. Sec. Ent. de France, 
1869, p. 437), but from the somewhat incomplete description of this 
species it differs in the groups of pores on the last segment of the full- 
grown female and in the arrangement of the spines and plates. From 
D. ostreeformis, which occurs upon pear, it differs in the color of both: 
the male and the female seales and in the structural characters of the 
female, while from the common D. rose it differs iz the shape of the 
femaie and her scale as well as in the groups of pores. D. rose, how- 
ever, is no longer placed in this genus, but in Awlacaspis Cockerell, 
whereas the species under consideration is a nearly typical Diaspis. 

The life history of the species has been carefully studied during the 
summer, and it has, in the meantime, increased greatly in numbers and 
has spread to several new peach trees. 

very effort was made, upon learning that it was anew pest, to ascer- 
tain the source from which the Washington specimens originally came, 
but these efforts up to the present time have been unsuccessful. The 
rows of young trees upon which if was found were started by assist- 
‘ants in the Division of Vegetable Pathology forthe purpose of inocu- 
lation with peach yellows and other diseases of the peach, which thaz 
division was engaged in studying. The trees were raised from seed, 
and in consequence most careful search was made for specimens of the 
insect upon neighboring trees of other varieties. The entire part of 
the grounds in the vicinity of the trees was searched without result, 
and the superintendent of the grounds states that no changes have 
been made in the surrounding vegetation since the peach plantation 
was Started. The only plants in the immediate vicinity are a large 
evergreen hedge, an Osage-orange hedge, some young fig trees, and 
a few grape vines, in addition to the ordinary couch grass and clover 
and afew chenopodiaceous weeds. It is possible that the young larvxe 
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may have been brought from a distance upon the feet of birds or upon 
winged insects, but it is hardly possible that the species, if occurring 
in any numbers, should net have been discovered even a block or 
more away. Later, it was found that although the peaches were all 
seedlings, a few very small twigs and buds had been brought from Del- 
aware for inoculation purposes by Dr. Erwin F, Smith, and a few more’ 
from Still Pond, Md. 

This introduces the possibility that the insect may have been brought 
upon these small pieces of peach, bat Dr. Smith, who is a very keen 
observer and has paid a great deal of attention to insects, declares that 
the specimens brought were not affected by this insect. Moreover, he 
says that he has a most intimate acquaintance with the orchards from 
which the twigs and buds were brought, and that the occurrence of the 
new Diaspis in either of these orchards would certainly have attracted 
his attention. The origin of the infection on the Department grounds 
is, therefore, still obscure. 

In September, 1895, peach twigs were received from Mr. S. S. Har- 
vey, of Molino, Fla., which, upon examination, were found to be infested 
by temale scales belonging to this species. It was learned from corre- 
spondence that they first made their appearance tpon some young 
trees—peach and plum—which he had received from California about 
February, 1888. They were set out and made good growth that year, 

ut upon looking them over in the fall he discovered some dead woud 
and even dead branches covered with seales. Hecut off the dead wood 
and washed the trees earefully, as he found the scale epon all parts. Dur- 
ing the summers of 1889 and 1890, whenever he found a tree infested, 
hetookit upand burnedit. During the winter of 189081 he gave orders 
to cut out all the California peach and plum trees. They were set out 
in a pear orchard, with no other peaches er plums in the neighborhood. 
Something over 100 were thus destroyed. In 1892 he found several 
large two and three-year-old peach trees covered with the scale. They 
were half a mile from the spot where the California trees had stood. 
In the early partof 1895 he found the insect scattered over the orchard; 
not on all the trees, but here and there throughout an orchard of 2,006 
to 3,000 trees. In September it had made very considerable progress. 
Up to June he had no doubt that he had brought the scale from Cali- 
fornia, but during that month he visited several orchards 80 miles te 
the east and found the seale at that point. Hewasintormed that none 
of the growers in that vicinity had received any young trees from Cali- 
fornia. He thinks that the insect prefers the plum, especially the rapid- 
growing Japanese plums. They were very abundant upon sprouts 
putting out from the crowns of 300 old peach trees which he topped 
two years before. These sprouts were covered with the scale, while 
the new tops and the old stumps were free, even when the sprouts had 
run up into the new top of the stump. U these sprouts were grubbed 
out. 

On October 26 last specimens of the same insect were received from 
Mrs. E. Johnson, of Bainbridge, Ga., with the statement that she found 
it attacking plum and peach trees in herorehard. Upon farther inquiry 
it was ascertained that about four years since she purchased a small 
lot of peach and plum trees from a nurseryman in Thomasville, Ga, 
The following summer she noticed that one of the trees (a Chinese 
blood peach) was badly infested with the scale-insect. Some ineffective 
attempts at remedial work were made, Dut the insect gradually covered 
the tree, and in the summer of 1891 she cut itdown and burned it. In 
the meantime she had enlarged her orchard with trees from nurseries 
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at Augusta and Wayeross, and at about the time when she cut down 
the first peach tree she discovered that a plum tree near by was also 
affected. Since that time she has endeavored to destroy the scale, but 
at the time of writing it was present on from 25 to 30 trees. A later 
letter from Mrs. Johnson states that upon inquiry she had found that 
one of her acquaintances has had some trouble with this insect, and 
that this individual purchased the plum tree upon which it was first 
discovered from the same Thomasville (Ga.) nurseryman from whom 
Mrs. Johnson thinks that she received her original stock. 

In December in a small lot of Jamaica seale-insects sent by Mr. T. 
D. A. Cockerell, specimens of this species, which bore the name of 
Diaspis lanatus, were recognized. Though familiar with the description 
of this species, which was drawn up by Mr. Morgan and published by 
Mr. Cockerell in the Journal of the Institute of Jamaica (Vol. I, p. 137, 
August, 1892), there was no indication of its occurrence upon rosaceous 
plants, but the most careful comparison with Mr. Cockerell’s typical 
specimens fails to show any difference in structure, so that that D. lan- 
atus described originally from specimens collected by Mr. Cockerell at 
Kingston on Capsicum and upon a malvaceous plant at Mandeville, is 
identical with the new peach scale of Florida, Georgia, and the Dis- 
trict of Columbia. 


OCCURRENCE IN THE WEST INDIES. 


The West Indian occurrence and range of the species are very inter- 
esting. The Entomologist has recently received from Prof. C. H. T. 
Townsend, Mr. Cockerell’s successor in the curatorship of the Institute 
of Jamaica, specimens which were found upon grape and bastard cedar 
(Guazuma ulmifolia). Mr. Cockerell has also kindly sent from New 
Mexico his Jamaican notes upon the species, from which it appears that 
the food plants are very numerous and that the species varies consid- 
erably within what Mr. Cockerell considers to be well-defined specific 
limits. He has, therefore, proposed in manuscript several variety or - 
race names which he has not thought worth while to publish. One 
fcrm occurs on Cycas media in the Castleton Gardens, Jamaica; the 
typical form occurs upon stems of Oleander (the pink variety) in St. 
Andrews, Jamaica, and upon Capsicum and stems of Argyreia speciosa 
at Kingston. Another form occurs upon the bark and twigs of a mal- 
vaceous plant at Moneague, Jamaica, while another form occurs upon 
Bryophyllum calycinum at Mandeville, Jamaica, distorting and much 
injuring the plant. The typical form occurs also on Grand Cayman 
Island and at Port of Spain, Trinidad. In the latter locality it occurs 
upon Carica papaya, and was discovered by Mr. F. W. Urich. 

In addition to these food plants Mr. Cockerell, in his paper entitled 
“ Food plants of some Jamaican Coccide” in Insect Life (Vol. Vv, pp. 
158-160, 245-247), mentions its occurrence upon the stems of French 
cotton (Calotropis procera) at the Parade Garden, Kingston, and upon 
okra (Hibiscus esculentus) in Castleton Gardens, Jamaica. The occur- 
rence of the species upon peach is also mentioned in Mr. Cockerell’s 
manuscript notes, as well as upon Pelargonium, Jasminum, and on the. 
stems of cotton. 

A DANGEROUS SPECIES. 


From the above facts it is evident that the species is a very general 
feeder, and as a consequence much more dangerous than if it had but 
one or two food plants, as it will be all the more difficult to stamp it 
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out or prevent its reintroduction. So far, it is true, it is reported upon 
but one or two food plants in this country, but we shall, no doubt, before 
long hear of it upon many others unless, indeed, it can be eradicated 
from the localities in which it has obtained a foothold. There can be 
little question that it is a West Indian species, and that it has been 
brought into this country by some of the Southern importers of West 
Indian and other tropical and subtropical plants; and the Thomasville 
(Ga.) nurseryman above mentioned is open to at least a strong sus- 
picion of the responsibility, either direct or indirect. The fact that it 
thrives as far north as the District of Columbia adds to the seriousness 
of the case and to the great desirability of eradicating the species upon 
its first appearance in any one locality. It is in the hope of helping te 
bring about such a consummation that this extended notice, with illus- 
trations of the species, is given in this report. Proper measures have 
been taken to stamp it out at Washington, and the correspondents in 
Florida and Georgia have been urged to do likewise. Nevertheless, it 
seems to have already obtained such a foothold as to make it highly * 
improbable that we shall be able to eradicate it. It multiplies with 
surprising rapidity, since, aS we shall presently see, there are from 
three to four generations annually at Washington. 


LIFE HISTORY. 


When the insect was first discovered, in December, 1892, the lower 
halves of the trunks of the young peach trees were more or Jess com- 
pletely covered with male scales, while the female scales mainly oceupied 
the upper halves of the trunks. In March the female scales were exam- 
ined and the eggs were plainly seen within their bodies by transmitted 
light. By the end of April they were found to be full of eggs, which 
appeared to be perfectly developed, although none had been deposited 
on April 24. Upon May 5 oviposition had begun, and upon May 13 the 
young larve were hatching by thousands. At this time experiments 
were made to ascertain whether these larve would settle upon the rose. 
A potted rose, free of scale, was tied to a badly infested peach tree, but 
none of the young scales migrated to it, although it was examined for 
ten days or more. The larve developed irregularly, and by May 23 
some were already twice as large as others, and all seemed to be covered 
more or less densely with glistening white threads, while a few had 
begun to form a delicate scale. By May 26 a few had cast their first 
skin. By June 15 the females had cast their second skin, while the 
male seale was fully formed and most of the male larve had trans- 
formed to the pupa state, a few having already become winged. The 
next day many males issued. About the end of June oviposition began 
again, and females attained full size the middle of August, egg-laying 
for the third time beginning at the end of August. Another brood 
developed the end of October. 


Nore.—Plate u, which illustrates Australian lady-birds recently introduced into 
California, has no text reference, owing to tke fact that a certain portion of the 
manuscript of the report was cut out on account of the necessity for brevity. The 
plate had, however, already been put into the hands of the lithographer, and 1s there- 
fore published without further comment. 
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EXPLANATION OF PLATES TO REPORT OF ENTOMOLOGIST. 


[Where figures are enlarged the natural sizes areindicated in hair lines at side, unless already indi- 
cated in some other way on plate.] 


Explanation to Plate I. 


Tue San Jost SCALE AND THE NEW PEACH SCALE, 


Vig. 1. Aspidiotus perniciosus; adult females in situ upon pear; a, adult female scale— 
enlarged (original). . 

Fig. 2. Pentilia misella: An enemy of the San José scale in Virginia; a, larva; b, pupa; 
¢, adult—enlarged; d, scutellum of adult—still more enlarged (original). 

Fig. 8. Diaspis lanatus: a, male scales in situ on trunk of young peach tree; 4, fall- 
grown female scales, same—natural size; ¢, female scale; d, male scales— 
enlarged; e, male scale—still more enlarged; f, adult male scale—stiil 
more enlarged; g, tarsus of adult male; h, poiser and hook of same-—very 
greatly enlarged (original). 


Lxplanation to Plate II, 
[All of these are drawn to the same scale, and the figures therefore represent relative sizes. ] 
THE INTRODUCED AUSTRALIAN LADYBIRDS. 


Fig. 1. Creus australasie: adult; la, pupa of same in last larval skin—enlarged 
(original). 


Vig. 2. Rhizobius-veniralis: adult—enlarged (original). ‘ 

Vig. 3. Orcus chalybeus: adult; 3a, pupa of same in last larval skin—enlarged (orig- 
inal). > 

Fig. 4. Novius koebelei: adult; 4a, larva of same; 4b, pupa in last larval skin— 


enlarged (original). 


Fig. 5. Psyllobora galbula: adult—enlarged (original). 

Vie. 6. Alesia frenata: adult—enlarged (original). 

Vig. 7. Leis conformis: adult; Ta, larva of same—enlarged (original). 

Fie. 8. Rhizobius toowoombe: adult—enlarged (original). 

Hig. 9. Lhizobius debilis: adult—enlarged (original). 

Explanation to Plaie Iff, 
THE ORANGE MEALY-WING. 

Fig. 1. Aleyrodes ciiri: a, orange leaf badly infested by full-grown larve—natural 
size; 6, outline of egg; c, young larva in the act of hatching from egg; d, 
newly hatched larva seen from below—enlarged; e, leg of d; f, antenna ef 
d—still more enlarged; g, advanced pupa; h, adult nearly ready to emerge 
and seen through pupa skin; 7, adult with wings still unfolded, in the act 
of emerging from pupa shell—enlarged; j, leg of hR—stili more enlarged 
(from Insect Life). 

Fig, 2. Aleyrodes citri: a, aduit male seen from side and showing waxy tufts; b, anal 


segments and claspers of same seen from above; c, adult female seen from 
above, with wings spread; d, anal segment and ovipositor of the same; e, 
head of same from side; f, anteuna of same; g, costal border of fore wing; 
h, hind tarsus; i, hind tibia; a and c enlarged; 6, d, e, f, g, h, i, still more 
enlarged (from Insect Life). 


Explanation to Plate IV. 


MISCELLANEOUS INSECTs. 


Vig. 1, Hrastria scitula: a, larva from below; 0, same from above; c, above, in case; 
d, case of full-grown larva; e, pupa; f, moth—enlarged (after Rouzaud, 
from Insect Life). 

2. Crepidodera rufipes: adult—enlarged (from Insect Life). 

. 3. Anabrus simplex: adult female—natural size (after Riley). 

4, Anabrus purpurascens: a, adult female; ¢, end of male abdomen, showing 
claspers b—natural size (after Riley). 
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Siz: I have the honor to submit herewith my eighth annual re port 
on fn. work of the Division of Ornithology and Mammalogy, covering 
the year 1893. 

Very respectfully, 
; C, HART MERRIAM, 
Chief. 
Hon. J. STERLING Moron, 
Secretary. 


WORE OF THE YEAR. 


The efforts of the division have been directed largely toward the com- 
pistion of investigations begun in previous aROaLDS investigations relat- 
ing both to the determination of the natural faunal or life zones of the 
country, and to the food habits and distribution of mammals and birds 
of economic importance to agriculture. 

free publications have been issued during the year: (1) An eco. 
nomic bulletin on the hawks and owls of the United States; (2) an 
economic bulletin on the prairie ground squirrels or sperniephiles of 
the Mississippi Valley; (3) a technical publication containing part of 
the results of the Death Valley Expedition. 

The work on hawks and owls was ilustrated by 26 fine cclored plates, 
paid for out of the Jump fund of the divisicn, and was in such deimand 
that the edition of 5,000 copies was exhausted almost as soon a8 pub- 
lished, since which time many thousands of additional applications for 
it have been received. 

The bulletin on prairie ground squirrels was iWlustrated by 3 fall- 
page colored plates and by colored maps showing the area inhabited 
by each species. The edition (also 5,000 copies) proved insufficient fox 
the demand and is now practically exhausted. 

A bulletin on the crow, comprising the resuits of several years’ study 
of the relations of this interesting bird to agriculture, is now ready for 
the press; and a bulletin on the pocket gophers, similar in scope and 
character to the a already issued on the prairie grow and & squirrels, will 
probably be ready fer distribution before the present report is issued. 
Other bulletins are in an advanced stage of preparation. 

In the year 1893 more than 6,560 letters were received, many of them 
accompanied by schedules, r reports, and miscellaneous notes, all of which 
were examined and filed for future reference. During the same time 
about 3,800 letters were written, several hundred schedules distrib- 
uted to ‘observers and icorreSpond ents, and upwards of 700 packages 
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sent out. Other routine work has consisted in the identification of 
specimens (about 400 separate lots or packages of which have been 
received), forwarding supplies to field agents, the care of collections, 
correcting proof, compiling reference lists of publications useful in the 
work of the division, and miscellanecus work. 


SCOPE OF THE WORK. 


The investigations carried on by the division are naturally divided 
into two groups—one relating to the geographic distribution of species 
in the widest sense, the other confined to the study of birds and mam- 
mals of immediate interest to the farmer because of their relation to 
agriculture. During the year work has been pushed along these lines 
as vigorously as the means at command would allow. 


GEOGRAPHIC DISTRIBUTION. 


The interest of the agriculturist in the study of geographic distribu- 
tion lies in the fact first pointed out by this division, that the territory 
of the United States may be divided into a detinite number of belts or 
zones, each of which is characterized by the presence of certain native 
animals and plants and which, under cultivation, is fitted for particular 
agricultural products. The reason why certain animals and plants are 
restricted to particular areas or belts, where no visible barriers exist to 
prevent dispersion, is that the sensitive organizations of such species 
have become adapted to the particular physical and climatic conditions 

here prevalent and are not sufficiently plastic to enable them to live 
under other couditions. What is true of animals and plants in a state 
of nature is true also of animals and plants as modified by man; for 
every race or breed of sheep, cattle, or swine, and every variety of grain, 
vegetable, or fruit thrives best under particular conditions of tempera- 
ture, moisture, and exposure. 

The number of life zones that have been defined in this country north 
of the tropical is six. They may be grouped under two heads: North- 
ern or Boreal and southern or Austral. In Eastern NorthAmerica 
these zones may be briefly characterized as follows, beginning at the 
north: * 

(1) Arctie or Arctic-Alpine Zone, above the limit of tree growth; 
characterized by the Arctic poppy, dwarf willow, saxifrages, gentians, 
and many other plants, and by the snow bunting, snowy owl, white 
ptarmigan, polar bear, arctic fox, and barren-ground caribou or rein- 
deer. This zone is of no agricultural importance. 

(2) Hudsonian Zone, comprising the northern or higher parts of the 
great transcontinental coniferous forest—a forest of spruces and firs 
stretching from Labrador to Alaska. Among the numerous inhabitants 
of this zone are the wolverine, woodland caribou, moose, great northern 
shrike, pine bullfinch, crossbills, white-crowned sparrow, and fox spar- 
row. Like the last this zone is of no agricultural importance. 

(3) Canadian Zone, comprising the southern or lower part of the great 
transcontinental coniferous forest, and inhabited by the porcupine, 
varying hare, red squirrel, white-throated sparrow, yellow-rumped 
warbler, and numerous others. Counting from the north, this zone is 
the first cf any agricultural consequence. Here white potatoes, tur- 
nips, beets, the Oldberg apple, and the more hardy cereals may be culti- 
vated with moderate success. 


*On the accompanying map (Plate 1) the two Boreal forest zones—the Hudsonian 
aud Canadian—have not been separated but are shown together in grecn. 
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(4) Transition Zone, or belt in which the outlying Boreal and Aus- 
tral elements overlap. Here the oak, hickory, chestnut, and walnut of 
the south meet the maple, beech, birch, and hemlock of the north. The 
same is true of mammals and birds, for here the southern mole and 
cottontail rabbit, the oriole, bluebird, catbird, thrasher, chewink, and 
wood thrush live in or near the haunts of the hermit and Wiilson’s 
thrushes, solitary vireo, bobolink, red squirrel, jumping mouse, chip- 
munk, and star-nosed mole. In this zone we enter the true agricultural 
part of our coantry; here the apple (Oldberg, Baldwin, Greening, Seek- 
no-further, and others), the biue plums, cherry, white potato, barley, aud 
oats attain their highest perfection. 

(5) Carolinian Zone, where the sassafras, tulip tree, hackberry, 
sweet gum, and persimmon first make their appearance, together with 
the opossum, gray fox, fox squirrels, cardinal bird, Carolina wren, 
tutted tit, yellow-breasted chat, and gnatecatcher. In this zenethe Ben 
Davis and wine-sap apples, the peach, apricot, quince, sweet potato, 
tobacco, and the hardier grapes, such as the Concord, Catawba, and 
Isabella, reach their best condition. 

(6) Austroriparian Zone, where the long-leaved pine, magnolia, and 
live oak are common on the uplands and the bald cypress and cane in 
the swamps. Here the mockingbird, painted bunting, red-cockaded 
woodpecker, and chuck-wills-widow are characteristic birds, and the 
cotton rats, ricefield rats, wood rats, little spotted skunks, and free- 
tailed bats abound. . This is the zone of the cotton plant, sugar cane, 
rice, pecan, and peanut; of the oriental pears (LeConte and Kieffer), 
the scuppernong grape, and of the citrus fruits—the orange, lemon, lime, 
aud shaddock. In its western continuation (the Lower Sonoran) the 
raisin grape, olive, and almond are among the most important agricul- 
tural products, and the fig ripens several crops each year. 

Still further south is the Tropical region, which, in the United States, 
is restricted to southern Florida and extreme southeast Texas, along 
the lower Rio Grande and Gulf coast. Among the tropical trees that 
grow in southern Florida are the royal palm, Jamaica dogwood, 
machbineel, mahogany, and mangrove; and among the birds may be 
mentioned the white-crowned pigeon, Zanaida dove, quail doves, 
Bahama vireo, Bahama honey-creeper, and caracara eagle. The 
banana, coacoanut, date palm, pineapple, mango, and cherimoyer thrive 
in this belt. 

The Division of Ornithology and Mammalogy is engaged in tracing 
the courses of these various zones across the continent and in the 
preparation of large scale maps on which their boundaries are shown 
in different colors. These maps should be of value to the agriculturist 
in showing the position of his farm with reference to the life zone in 
which it lies, thus giving him a key to the crops most likely to succeed, 
for it has just been shown that the fauna and flora of a region may be 
made to serve as a reliable index to its agricultural capabilities. The 

urther from the center of abundance a particular crop can be made to 
thrive the higher price it will command, always provided it is near a 
market. Hence the importance of utilizing the northern prolongations 
and islands of the southern zones and the southern prolongations and 
islands of the northern zones for the cultivation of agricultural prod- 
ucts that, otherwise must be transported considerable distances. 


METHOD OF WORK. 


The collection of data on the distribution of species was begun by 
the writer several years before the establishment of the division and 
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has been carried on almost continuously to the present time. Since 
the enlargement of the scope of the investigation, authorized by Con- 
gress in 1890, the work has been pressed with increased vigor and on 
a scale never before attempted. The aim from the first has been to 
obtain accurate and complete data fer mapping the distribution of 
individual species, and at the same time, by combinivg these maps and 
by independent field work, to ascertain the boundaries of the natural 
lite zones of the country. 

Tn order to secure the utmost economy of time and labor in the prep- 
aration of these maps, the published information relating to each 
species and all manuscript records in the possession of the division 
are first carefully tabulated on schedules, care being taken to reject 
everything which is not entirely reliable. in mapping birds it is nee- 
essary to separate the records of the breeding ranges from those of the 
winter and migration rauges of each species. The localities tabulated 
on the schedules are transterred to large scale maps, each record on the 
schedule being indicated on the map by a red spot at the point where 
the species in question bas been found. The area within the peripheral 
spots is then carefully colored by some one personally familiar with the 
topography of the regiou. Thus the map becomes a graphic represen- 
tation of the schedule, and vice versa the latter may be regarded as an 
index to and authority for the map. This map now forms the basis of 
field investigations, the object of which is to trace out in greater detail 
the actual boundaries of the distribution of the species. By studying 
at one time the ranges of all the species inhabiting a given region the 
work is carried on rapidly and economically. 


BIOLOGICAL SURVEYS. 


fn 1885 a system of biological surveys was begun for the purpose of 
mapping in detail the boundaries of the natural life zones of our coun- 
try, at the same time securing data and specimeus illustratipg the dis- 
tribution and status of the various species. The San Francisco Moun- 
tain plateau in northern Arizona was selected for work the first season 
(1889), and an area of some 12,000 square miles was mapped. In 18du 
a reconnaissance was made of nearly 20,000 square miles in Idaho. in 
189i the Death Valley Hxpedition was engaged in similar work in the 
arid region of southern California and Nevada, and cevered about 
100,600 square miles between the Colorado River and the Pacific Ccean, 
connecting on the east with the field work of 1889. Thus, up to the 
beginning of 1892 there had been surveyed with more or less detail an 
area larger than the whole of New England, with New York and New 
Jersey added, or, approximately, equal to the States of Nebraska and 
lowa combined. 

A much larger area had been covered in a different way by field agents 
who have been engaged in securing data in various localities and in 
supplementing the work of the biological surveys. 

The greatest drawback to the satisfactory completion of the biological 
maps is the lack of accurate topographic contour maps to serve as bases 
for plotting distribution. The map sheets of the U. S. Geclogical Sur- 
vey, as far as published, have proved of the utmost assistance and 
value. 

FIELD WORK IN 1893. 


During the present year the biological survey of the Rocky Moun- 
tain region has been carried from Utah and Idaho completely across the 
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State of Wyoming, thus connecting the work of previous years in the 
Great Basin with the western part of the Great Plains. A large part 
of Wyoming was found to be from 1,000 to 3,000 feet lower than repre- 
sented on the latest maps, and consequently te have a warmer summer 
cliunate and to belong to a more southern life zone than previously 

supposed. Thus the Wind River and Bighorn basins and the plains 

east of the Bighorn Mountains fall within the Upper Sonoran Zones 
instead of the Transition. This area is of considerable importance 
from an agricultural standpoint, from the faet that it marks the north- 
ern extension of the ranges of certain southern species of plants and 
animals. A special effort was made to determine the positien of the 
boundary between the Upper Sonoran and Transition zones in the 
States of Nebraska, North and South Dakota, and Montana. Further 
south, field work was carricd on in Kansas, Colerado, and New Mexico; 
and further west, in California, Nevada, and western Gregon. 

The study of the faunal affinities and agricultural resources of the arid 
tropical and semitropical or Lower Sonoran zones on the table-land of 
L exico has been continued during the year, with the result that mate 

ial and date of great vaine have been accumulated whieh throw light 
upon problems presented in corresponding areas in the arid regions of 
the southwestern United States. 


ECONOMIC RELATIONS. 


Work under this head censists in the study of those habits of birds 
abd mammals which have a direct bearing on agriculture, favorabie or 
unfavorable, and in the preparation of “the results for publication. 
information is obtained mainly by the following methods: (1) By study 
of the habits of species in ae field, beth by the division staff and by 
voluntary agents; (2) by the examination in the laboratory of the con- 
tents of stomachs and crops, with a view to the accurate determination 
of the character of the food: (3) by study of the literature of the sub- 
Jocks which involves the collation of published notes from widely scat- 

tered sources. 

Su pplementary investigations and experiments frequently become 
necessary for the settlement of Uellalivs questions, such as the best 
methods of limiting or exterminating harmful species, or of protecting 
and encouraging those which are beneficial. 

The bulletin on the common crow, announced last year as practi- 

cally finished exeept for the report on the insect contents of the stom- 
achs, was somewhat delayed by the receipt of several hundred addi- 
tion al stomachs, and still further by the fact that the entomologist’s 
report on the insect feod materially modified some of the conclusions, 
necessitating many changes iv the text. It is now about ready fer 
transmittal. ‘This bulletin is based primarily on the examination of the 
stomachs of more than 900 crows, young and old, taken at all seasous of 
the year and from every section of the United States; and, in addition, 

contains summaries of the reports of several hundred correspondents, 
and areview of the published matter relating to the economic status of 
the crow. The percentage of each item of foed has been determined 
and its importance estimated; and the inseet food has been studied 
and reported on by specialists under the direction of the entomologist 
of the Department. 

Good progress has been made cn a similar bulletin relating to the 
crow blackbird, and more than 1,100 stomachs of that species have been 
examined. About 150 stomachs of other blackbirds were also exam- 
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ined, as well as 545 stomachs of woodpeckers, about 200 of the crow, 
and afew of other birds.* The total number of bird stomachs examined 
during the year is 2,064.f / 

The collection now numbers 20,102 stomachs, having been increased 
during the year by the addition of 3,900. This is net only the largest 
number added during any one year in the history of the division, but 
the stomachs are of unusual importance, being mainly those of the 
species directly affecting the interests of the agriculturist. The refer- 
ence collection of seeds and other samples of bird food has also been 
materially increased. 


EXHIBIT AT THE WORLD’S COLUMBIAN EXPOSITION. 


Considerable time and labor were expended by the division in the 
preparation and installation of an exhibit for the World’s Fair. The 
. principal ebject in view was to show the character of the work in which 
this division is engaged. This was accomplished by graphic illustra- 
tions showing the geographic distribution of the mammals and birds 
in the United States and the economic status of the species. In the 
former line, the great fact that animals and plants are distributed in 
broad belts or zones, the boundaries of which are fixed primarily by 
temperature, was shown by means of three large models. One of 
these was a miniature mountain slope on which mounted specimens of 
characteristic mammals and birds were so assembled as to bring before 
the eye at a glance the successive faunas of different elevations. 
Another was a large topographic relief model of the area covered by 
the Death Valley Expedition. On this model, and on an adjoining 
relief map of the United States, thé life zones were shown in different 
colors. The models were accompanied by enlarged photographs of 
desert scenery, with characteristic animals and plants. The subject 
was still further illustrated by maps of the United States, colored to 
show the areas inhabited by individual species and genera of mammals, 
birds, reptiles, and plants. 

Groups of mammals and birds, beneficial and harmful, each hand- 
somely mounted and surrounded by its accustomed food supply, con- 
stituted the exhibit which was designed to illustrate the economic 
relations of the species. 

The importance of bird life to the farmer was further shown by an ex- 
hibit of the food of various species of birds, each item of which was care- 
fully labeled. Groups of mounted hawks and owls in the act of killing or 
eating some animal habitually preyed upon, illustrated the gain or loss 
which each is likely to bring to the farmer. A series of stuffed skins 
ot the birds, mice, squirrels, and other animals which have been found 
in the stomachs of various species showed interesting facts regarding 
the food habits of owls. These are but afew of the many novel fea- 
tures of the exhibit, which it is believed was both instructive and 
practical and justified the time devoted to its preparation. 


*One hundred and forty-five stomachs of the kingbird or bee martin were exam- 
ined during the year, and the results, together with these obtained from twenty- 
five previous examinations, form the basis of a special paper on the food of the 
kiugbird, an abstract of which accompanies this report. 

tThis determination of the food of species by examination of the stomach con- 
tents forms one of the most important features in the economie work of the division. 
Most of the errors due to ordinary observation are eliminated, and a foundation of 
actual facts is obtained which, in connection with competent field work, insures 
reliable conclusions. 
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FOOD HABITS OF THE KINGBIRD OR BEE MARTIN. 
(Tyrannus tyrannus.) 
By WALTER B. BARROWS. 


The kingbird or bee martin is the largest common flycatcher in the 
United States, and is too well known to need any extended description. 
It is widely distributed during the breeding season, nesting abundantly 
in all the States east of the Rocky Mountains, and Jess commonly in 
Idaho, Utah, Washington, eastern Oregon, and northeastern Califor- 
nia. It winter it migrates southward to the West Indies, Mexico, Cen- 
tral and South America, a few remaining along the Gulf. coast and in 
southern Texas. 

During its stay in the United States the kingbird feeds mainly on 
insects, which form at least 85 per cent of all its food from April to 
September. 

The material available for a study of the food of this bird includes 
the published records by various naturalists of something less than fifty 
dissections made at different times during the last twenty years, to 
which are now added the results of the examination of 171 stomachs 
by specialists of this Department. These stomachs came from 19 dif- 
ferent States, the District of Columbia, and Canada, and were collected 
during six months of the year. The preliminary examination was 
made by Prof. f. EK. L. Beal, who estimated the perceutage of vegeta- 
ble and animal food and, with the assistance of the writer, made a pro- 
visional analysis of the insect material. Subsequently the entire insect 
material was submitted to the Division of Hutomology, and the insects 
were carefully identified under the direction of Prof. C. V. Riley, mainly 
by Mr. Theodor Pergande and Mr. D. W. Coquillet. A careful exami- 
nation snows beyond all question that the kingbird eats many more 
injurious insects than beneficial ones, and although it eats many pre- 
daceous insects such as dragon flies (Neuroptera) and Iehneumonid 
‘insects which are decidedly beneficial, yet these evils are far outweighed 
by the immense numbers of harmful insects regularly consumed. 

Scarcely any trait of the kingbird is so well known, or at least so 
largely believed, as its foudness for honey bees, but the mere fact that 
the birds are seen lingering about the hives is not sufficient evidence 
that they are doing any harm to the bees. Many of our best natural- 
ists have contended that the injury to beehives was too slight to 

deserve notice, and that the myriads of destructive insects which 
were eaten repaid the farmer or even the apiarist many times over. 
It has been noticed also that the bird appeared to prefer the drones. 
Among the 171 stomachs examined only 14, or less than one-twelfth 
of the entire number, contained any traces of the honey bee (Apis 
mellifica), while the total number of bees found was but 50; of these, 
40 were positively identified as drones and only 4 were unquestionably 
workers. The remains of the other 6 were so fragmentary as to ren- 
der impossible anything beyond the determination of the species. 
In several cases in ‘which the birds had been shot near a hive no 
traces of bees were found in their stomachs. The resuits of these exami- 
nations show that not more than 1 kingbird in 12 catches honey bees, 
and that not more than 10 per cent of the insects caught are workers. 

Among the enemies of the bee may be mentioned certain insects, 
notably the so-called robber flies belonging to the family Asilide, which 
do far more damage than birds. These robber flies are large, stout, 
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long-bodied flies, often covered with stiff hairs. According to Prof. 
C. V. Riley, one species ( Trupanea apivera) has been known to kill 141 
honey bees ip a single day. In the stomachs examined by this Depart- 
ment not less than 6 kingbirds were found to have eaten these robber 
flies, and in one case at least 6 flies were found in a shigle stomach. 
It is very probable, therefore, that the killing of these robber flies would 
compensate for the 4 working bees, which were all we know to have 
been killed by the 171 kingbirds. 

Although practically insectivorous, the kingbird has long been known 
to feed on fruits of various kinds. Among many hundreds of com- 
plaints received by the Department during the last seven years regard- 
ing the destruction cf fruit by vavious birds, the kingbird has been 
mentioned as a fruit-eater in only three instances, when it has been 
accused of injuring cherries and small fruits. Nearly 50 per cent of the 
171 stomachs examined contained vegetable food in amounts varying 
from a mere trace to 100 percent, but only 2 contained vegetable mat- 
ter alone. Of the total quantity of food eaten about 12 per cent was 
vegetable matter, probably all fruit; the remainder consisted entirely 
of insects, spiders, and myriapods. No less than 22 species of fruits 
have been identified in the stomach contents. Three stomachs out of 
24, collected in May, contained vegetable matter, mainly remains of 
raspberries or blackberries. In the stomachs collected in June and 
July were found remains of cherries, mu!berries, blueberries, and huckle- 
berries, the average amount for the month of June being 4 per cent 
and for July 8 per cent. In August more than twice as much fruit 
was eaten as in July, the average for the former month reaching 22 per 
cent, although the relative number of stomachs containing fruit was 
slightly smaller than in July. Therelative amount of fruit and insects 
fouud in the stomachs is shown in the following table: 
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REPORT OF THE BOTANIST. 


Sir: I have the honor to submit herewith my report as Botanisé of 
the U.S. ee aes of Agriculture for the period from March $ te 
December 31, 1893. 

Very ‘respectfully, 
FREDERICK V. CovVILLE, 
Botanist. 
Hon. J. STERLING MORTON, 
Secretary. 


The former Botanist, Dr. George Vasey, was removed by death ou 
the 4th day of March, 1893 after” a period of twenty-one years’ labor 
in the same official capacity. The untiring industry with which he 
devoted himself to his work can be appreciated best by reference to 
the résumés which were published in the Annual Reports of the Com- 
missioner and later of the Secretary of Agriculture. 

AS partially indicative of the work accomplished by the Division cf 
Botany before March 8, 1893, a list of its publications up to that date 
is here given. Prior to the year 1883 all ofticial reports of the work of 
this division, like those of nearly all other branches of the Department. 
were published in the Annual Report of the Commissioner of Aegri- 
culture. 


PUBLICATIONS PRIOR TO MARCH 8, 1893. 
BULLETINS. 


Bulletin No. 1. Report of an Investigation of the Grasses of the Arid Districts of 
Kansas, Nebraska, and Colorado. “By George V Cong 1886. 8°, pp. 19, 13 plates 

Bulletin No. 2. Report on the Fungous Diseases of the Grape Vine. By F. Lamson 
Scribner. 1886. 8°, pp. 186, 7 plates. 

Bulletin No.3. Grassesofthe South. A Report on Certain Grasses and Forage Plants 
fer Cultivation in the South and Southwest, By George Vasey. 1887. 8°, pp. 
63, 25 plates. 
Bulletin No. 4, Desiderata of the Herbarium for North America North of Mexico 
Ranunculacesw to Rosacew, inclusive. By G ‘eorge Vasey. 1887. 8°, pp. 15. 
Bulletin No. 5. Report on the Experiments made in 1887 in the Treatment of the 
Downy Mildew and the Black-rot of the Grape Vine; with a chapter on the 
Apparatus for Applying Remedies for these Diseases. By F. Lamson-Scribner. 
1888. 8°, pp. 113; illustrated by figures in the text. 

Bulletin No. 6. Grasses of the Arid Districts. Report of an Investigation of the 
Grasses of tho Arid Districts of Ss New Mexico, Arizona, Nevada, and Utah, 
in 1887. By George Vasey, S. M. Tracy, and G. C. Nealley. 1888, 8°, pp. 61, 
30 plates. 

Bulletin No. 7. Black-rot (Lestadia Bidwellii), By F. Lamson-Scribner and Pierre 
Viala. 1888. 8°, pp. 29, 1 plate. 
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Bulletin No. 8. <A Record of some of the Work of the Division, including Extracts 
from Cerrespondence and other Communications. «By George Vasey and L. T. 
Galloway. 1889. 8°, pp. 67. 

Bee No. 9. Peach Yellows: A Preliminary Report. By Erwin F.Smith. 1888. 

, pp. 254, 9 maps, 37 plates. ; 

Bulletin No. 10. Report on ithe Experiments Made in 1888 in the Treatment of the 
Downy Mildew and Black-rot of the Grape Vine. By F. Lamson-Scribuer, Alex. 
W. Pearson, H. L. Lyman, Hermann Jaeger, A. M. Howell, and M. Prillieux. 
1889, 8°, pp. 61, 2 plates. 

Bulletin No. 11. Report on the eee made in 1889 in the Treatment of the 
Fungous Diseases of Plants. By B. T. Galloway. 1890. 8°, pp. 119, 8 plates. 

Bulletin No. 12.* Grasses of the Southwest. Plates and Descriptions of the Grasses 
of the Desert Region of Western Texas, New Mexico, Arizona, and Southern 
California. By George Vasey. Part 1.—Issued October 13, 1890. Roy. 8°, pp. 
107, 50 plates. Part 11.—Issued December, 1891. Roy. 8°, pp. 108, 50 piates. 

Bulletin No. 13.* Grasses of the Pacific Slope, Including Alaska and the Adjacent 
Islands. Plates and Descriptions of the Grasses of California, Oregon, Washing- 
ton, and the Northwestern Coast, including Alaska. By George Vasey. Part lI. 
Issued October 20, 1892. Roy. 8°, pp. 108, 50 plates.: 

Bulletin No. 14. lex Cassine, the Aboriginal North American Tea. Its History, Dis- 
tribution, and Use among the Native North American Indians. By E.M. Hale, 
1891. 8°, pp. 22, 1 plate. 


CONTRIBUTIONS, 


Contributions from the U. S. National Herbarium, Vol. 1, No. 1. List of Plants Col- 
lected by Dr. Edward Palmer in 1888 in Southern California ; by George Vasey 
and J. N. Rose. List of Plants Collected by Dr. Edward Palmer in 1889 at (1) 
Lagoon Head, (2) Cedros Island, (3) San Benito Island, (4) Guadalupe Island, 
(5) Head of the Gulf of California; by George Vasey and J. N. Rose. Issued 
June 13, 1890. 8°, pp. vitt, 1-28. 

Contributions from the U. 8. National Herbarium, Vol]. 1, No. 2. Upon a Collection 
of Plants made by Mr. G. C. Neailey in the Region of the Rio Grande, in Texas, 
from Brazos Santiago to El Paso County. By John M. Coulter. Issued June 
28, 1890. 8°, pp. m1, 29-61, index. 

Contributions from the U.S. National Herbarium, Vol. 1, No. 3. List of Piants 
Collected by Dr. Edward Palmer in Lower California and Western Mexico, at 
(1) La Paz, (2) San Pedro Martin Island, (3) RazaIsland, (4) Santa Rosalia and 
Santa Agueda, (5) Guaymas. By George Vasey and J. N. Rose. Issued Novem- 
ber 1, 1890. 8, pp. 11, 638-90, index. 

Contributions from the U. 8. National Herbarium, Vol. 1,No. 4. List of Plants Col- 
lected by Dr. Edward Palmer in 1890 in Western Mexico and Avizona, at (1) 
Alamos, (2) Arizona. By J. N. Rose. Issued June 50, 1891. 8°, pp. u1, 91-127, 

_ index, 10 plates. 

Contributions from the U. 8. National Herbarium. Vol. 1, No. 5. List of Plants 
Collected by Dr. Edward apes in 1860 on Carmen Island. ByJ.N.Rose. List 
of Plants Collected by the U. S.S. Albatross in 1877~91 along the Western Coast 
of America; by J.N. Rose, Dac, Paton J.W.Ecekfeldt, and A. W. Evans. Revis- 
ion of the North American specics of Hoffmansegeia; py &. M. Fisher. System- 
atic and Alphabetic Index of New Species of North American Phaneroganis and 
Pteridophytes, published in 1891; by Josephine A. Clark. Issued September 20, 
1892. 8°. pp. v, 129-188, index, "5 plates. 

Contributions from the U.§. National Herbarium, Vol. 1, No.6. List of Plants ee 
lected by C. S. Sheldonand M. A. Carleton in the Indian Territory in 1891; by J. 
Holzinger. Observations of theNative Plants of Oklahoma Territory < and Mea 
cent Districts, by M. A. Carleton. Issued December 6,1892. 8°. pp. v, 189-232, 
index, 2 pla tes. 

Contributions from the U.S. National Herbarium, Vol. um, No. 1. Manual of the 
Phanerogams and Pteridophytes of Western Texas. By John M. Coulter. Issued 
June 27, 1891. 8°, pp. Vv, and 1-152, index, 1 plate. 

Contributions from the U.S. National Herbarium, Vol. 1, No. 2. Manual of the 
Phanerogams and Pteridophytes of Western Texas. By John M. Coulter. Issued 
June 1, 1892. 8°, pp. v, 153-345, index, 2 plates. 

Contributions from the U.S. National Herbarium, Vol. 11, No.1. Monograph of 
the Grasses of the United States and British America, By George Vasey. Issued 
February 25, 1892. 8°, pp. v, 1-89, index. 


*Extra editions of Bulletins Nos. 12 and 13 have been issued also as Volumes 1 
and 11 of a work entitled, Illustrations of North American Grasses. 
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ANNUAL REPORTS.* 


Report of the Botanist for the year 1886. By George Vasey. 1887. 8°, pp. 69-93, 
Report of the Botanist for the year 1888. By George Vasey. 1889. 8°, pp. 305-324, 
Reoeotike Botanist for the year 1889. By George Vasey. 1890. 8°, pp. 377-396, 
Serene Botanist for 1890. By George Vasey. 1891, 8°, pp. 375-392, 8 plates. 
Report of the Botanist for 1891. By George Vasey. 1892. 8°, pp. 341-358, 10 plates. 


MISCELLANEOUS.t 


Special Report No. 63, The Grasses of the United States; being a Synopsis of the 
Tribes and Genera, with Descriptions of the Genera, and a List of the Species. 
By George Vasey. 1883. 8°, pp. 47. 

The Agricultural Grasses of the United States; by George Vasey. The Chemical 
Composition of American Grasses; by Clifford Richardson. 1884. 8°, pp. 144, 
120 plates. 

A Descriptive Catalogue of the Grasses of the United States, including especially 
the Grass Collections at the New Orleans Exposition, made by the U.S, Depart- 
ment of Agriculture and the State Exhibits of Grasses, with notes on such species 
as are more or less employed in agriculture, or deserving of trial for cultivation. 
By George Vasey. 1885. 8°, pp. 410. 

Special Bulletin. ‘The Agricultural Grasses and Forage Plants of the United States 
and such Foreign Kinds as have been Introduced, with an Appendix on the 
Chemical Composition of Grasses, by Clifford Richardson; and a Glossary of 
Terms used in Describing Grasses. A new, revised, and enlarged edition. By 
George Vasey. 1889, 8°, pp. 148. 114 plates. 

Grass and Forage Experiment Station at Garden City, Kans. By J. A. Sewall. 
Coéperative Branch Stations in the South. By 8. M. Tracy. 1892. Reprinted 
by authority of the Secretary of Agriculture from his Annual Report for 1891. 
8°, pp. 12. 


ORGANIZATION OF THE DIVISION. 


The work of the Division of Botany as outlined by act of Congress 
is separable into two groups: (1) the investigation of forage plants, 
weeds, medicinal plants, and other subjects in economic botany; (2), 
the custody of a collection of plants of the United States, and to some 
extent of other countries, and continued additions to it. The subjects 
mentioned under the first group are so nearly representative, in a par- 
ticular line, of the whole work of the Department thatthe method of 
their execution requires no especial explanation. But the treatment 
of the plant collections, in view, on the one hand, of their necessity 
in the work of the Department, and on the other hand, of the large 
dimensions which they have assumed and the increased expenditure 
Which they might entail, if not properly managed, is a subject which 
requires more careful consideration. 


THE HERBARIUM. 


With regard to the nature of these collections it may be said briefly 
that they contain series of the plants brought back from nearly all 
the transcontinental surveys from the time of Nicollet and Fremont 
ouward, and from United States Government expeditious to the Arctic 
regions, to South America, to Africa, and to the islands of the Pacific, 
together with sets obtained from many recent colHectors in the newer 
parts of our own country, many miscellaneous donations of amateur or 


*No separate editions of the annual report of the Botanist were issued prior to the 
one for 1886, nor for the year 1887, but they may be found in the Annual Reports of 
the Commissioner of Agriculture. 

t These few reports, prepared by the officers of the Division of Botany, have been 
published, not in the regular series issued by that division, but as isolated publica- 
tious or in general series of the Department. 
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professional botanists, and several important collections received from 
the Government herbaria of foreign countries. 

The Department of Agriculture can net, on the one hand, dispense 
with the use of these collections, nor should it, on the other hand, sup- 
port a botanical museum which shall be unlimited in scope and erratic 
in development—a subject, consequently, for the loose expenditure of 
uncertain and perhaps extraordinary amounts of money. Having 
these facts in view, the Botanist has presented a plan designed to 
satisfy the conditions of the case. The main features of this plan are, 
(1) to properly house, protect, and arrange the collections; (2) to 
nake provision for their normal and healthy growth along well-defined 
lines; (3) to develop the collections in their economic aspects. 


NEED OF MORE COMMODICUS GUARTERS. 


The plan in question, as presented in a letter from the Botanist to 
the Secretary of Agriculture, dated November 8, 1893, is essentially as 
follows: 


In view of the present pressing need in the Department of Agriculture for more 
commodious quarters, I desire to subtait an outline plan te relieve the congested 
condition of the main building, and to provide fireproof quarters fer valuable 
property. 

Yhere are in constant use in the Division of Botany collections and beoks which 
have been in process of accumnlation from the time of the earliest transcontinental 
surveys, and in which are represented the natural vegetable resgurces of the coun- 
try. These collections aud books are under constant liability to destruction by 
tire, and in the event of such a, deplorable accident could never be entirely replaced. 
Nor could they, I estimate, be brought again to their present level of value for iess 
than $150,000. 

The Division of Botany is earnestly desirous of making use of these materials to 
increase the directly practical features of its work, and the moderate enlargemen 
of its quarters preliminary to this line of development has already become @ diffi- 
cult problem under the present ecnditions. 

Cue of the deficiencies most keeuly felt at present by the Division of Botany is 
the lack of a sufficient library. Amnucleus of a gocd botanical Library already exists 
in the Department, and an examination of several of the larger libraries in Wash- 
ington has disclosed an additional number of works devoted to botany, the use 
of many of which could without doubt be had by the Department of Agriculture 
under proper provisions for safe-keeping. Inthe present svererowded and ~°sife 
condition of the division the Botanist has not thought it advisable to requees the 
loan of such bocks. The Department of Agriculture should have a library in which 
aceurate information regarding the vegetable resources of the world would be at alt 
times accessible, but at present its library is deplorably deficient in this class of 
books. 

To bring about the desired result I would urge that steps be taken at an early 
date to secure a suitable building. Since the style of this building, and therefore 
the cost, must be decided in part by the requirements of the case, and in part by the 
financial exigencies of the Department, two general plans may be considered. First, 
a huilding may be erected which shall provide fireproof quarters for the herbarium 
and the offices ef the Division of Botany, plain in design, but sufficiently commedi- 
ous to satisfy immediate necessities. Snch a building cam probably be erested for 
$25,000. On the other hand, if it is considered desirable to provide permanently for 
the herbarium and the work. conuscted with it, a larger building more nearly per- 
fect in its equipment and of a design architecturally suitable to the Department 
grounds should be planned. This building might at first be used to good advantags 
to house also one or more of the other divistonus whose work is closely related to that 
of the Division of Botany. Without having made a detailed plan ior such & struc- 
ture, Lestimate that it can be properly bulls and equipped for $100,000, and that 
$5,000 properly expended would bring the botanical library te a high standard of 
usefulness. 

As a final means for defining the relations of these botanical collections, empha- 
sizing their character as a nationalinstibution, aad providing for their sound adinin- 
istration, the passage ofa law containing the following provisions is advocated: 
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Definition of the National Herbarium. 


(1) That the name United States Natioual Herbarium shall be a general designa- 
tion for all botanical collec tions, consisting cf dried plants moenuted or in con dition 
for mounting, seeds, fruits, and other vegetable products, orrepresentations of them, 
illustrating the uses of plants or the principtes ef the science of botany, which are 
now in the custody of the Department of Agriculture, in charge of the Botauist of 

said Department, or which may hercafter, in accordance with tha provisions cf this 
bill, be added to these collections, 


Custody of the National Herbarium. 


(2) That the National Herbarium shall be in the custody of the Department of 
Agriculture, and the Botanist of said Department shall be ex eficis curator of said 
herbarium, to have charge of the collections, under the direetion of the Secretary of 
Agriculture, and to be responsible for their management. 


Additions to the National Herbarium. 


(3) That in addition to the customary methods of accession by gift, deposit, loan, 
or purchase, any collection of plant producte belotetae to the United States may, 
with the consent of the chief officer of that branch of the Government in whose cus- 
tody it is, be received as an addition to and thas become a part of the National 
Herbarium. 

Establishment of sectional collections. 
‘ 

(4) That whenever in any branch of the Government necessity shall arise for the 
use of a special portion of the National Herbarium, such portion may be transferred 
as & sectioual collection to such branch of the Government: Provided, That a guar- 


anty of the proper safe-keeping of such sectional collection be given, and that said 
collection be subject to recall at any time. 


Appointment of the Botanist. 


(5) That the Botanist of the Department of Agriculture shail be appointed by the 
Secretary of Agriculture, the nomination being made by a board consisting of the 
president of the Civil Service Commission, the secretary of the Smithsonian Insititn- 
tion, aud the presideut of the National Academy of Sciences: Provided, That the 
Secretary of Agriculture may reject any nomination and that the rights of said 
Secretary to dismiss the Botanist or to call for his resignation be not restricted. 


It is believed that by the adoption of a course similar to that here indicated, an 
establishment may be perfected within two or three years, clearly defined in its re- 
lations and objects, well administered and fruitful in its resnita, “and that the cur 
rent expenses, unless 2 large amount of additional workis attempted, will not exceed 
the present appropriation. 

In the course above outined for the treatment of the Department’s 
botanical collections the Botanist has already received the generai 
approval of the Secretary and Assistant Secretary of Agriculture, and 
although the condition of the national finances at the present time pre- 

vents any recommendation for the required appropriation, it is hoped 
that the wisdom of this plan may so appeal to Congress as to receive 
from that body ultimately the funds necessary to carry it cut. 


PORAGE BAPERIMENTS AT GARDEN CITY, KANS. 


In the year 1888, 249 acres of land 2 miles from Garden City, Kaus., 
were ceomped by the U.S. Department of Agriculture on a free five- 
years’ lease, to be used for forage experimen ats, The primary object of 
these experiments was to ascertain whether any crops other than these 
at that time under cultivation in the southern Great Plains (which i 
dry years were almost utter failures) could be grown in that Seba gion Stie- 
cessfully without irrigation. Reports of the progress of these experi- 
ments have been made annually by the Botanist; those for the first year 
unfavorabie, for tht s second, third, and fourth years promising increas- 
ingly gratifying results. 

On the 31st day of Octoberof the present year, according to previous 
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arrangement, the experiment farm at Garden City was formally closed, 
the personal property of the Department in use there having been pre- 
viously advertised and sold at public auction. 

The greatest importance of the results attained during this five-years’ 
experiment lies net more in the fact that certain forage plants have 
been found which produce uniformly in western Kansas a good crop 
of hay, than in the fact that a general method of cultivation in such sub- 
arid regions has been brought out and the fundamental reasons for the 
method have been ascertained. These results may, therefore, be taken 
as a sound basis for similar experiments on forage plants in other parts 
of the western United States in which similar conditions exist. Fol- 
lowing is a brief account of the method recommended for producing a 
forage crop without irrigation in western Kansas. 


PREPARATION OF THE SOIL. 


The ground should be plowed to a depth of 12 inches and broken up 
as much as possible with a common harrow. The soil should next be 
pulverized by the use of a fine-toothed harrow constructed especially 
for that purpose. The following directions for making such a harrow 
are given by Dr. J. A. Sewall, superintendent of the farm: 

Take four oak planks, each 10 feet long, 10inches wide, andZinchesthick. Into each 
of these planks drive 400 40-penny wire nails, arranging them in 4 rows 3 inches 
apart, the nails also 3 inches apart in cach row and projecting to a distance of 3 
inches from the under side of the plank. Fasten the 4 planks together by strong 
ivon strap hinges, bolted on. Two clevises for attaching the whipple-trees are then 
bolted into the edge of the forward plank and the harrow is ready for use. 

The harrow here described requires four horses. A smaller one might 
be constructed on the same plan to be drawn by two horses, but itis prob- 
able that the expense of doing the same work with the smaller harrow 
would in the end be greater. The cost of this fine-toothed harrow, 
exclusive of labor in putting it together, is about &6. 

AS @ final preparation before seeding, the plowed, harrowed, and 
fine-harrowed ground should be thoroughly rolled and the upper suar- 
face loosened again by the fine-toothed harrow. The ground is now 
‘well prepared for the seed. 

The essential points in this method of soil preparation are deep plow- 
ing, pulverizing the soil by the harrow, and heavy rolling. These prin- 
ciples are based both on a knowledge of the practical outcome of their 
application and upon actual experimental measurement of the amount 
of water thus held in the soil, for the retention of moisture in the ground 
until it can be used gradually by the growing crop is the important 
object gained by this method of soil preparation. In all future experi- 
mentation in the growth of nonirrigated crops in the subarid lands 
the same object shouid be kept prominently in mind. 

One important fact must be mentioned here, namely, that after the 
ground is plowed the harrowing and rolling, and if possible the seed- 
ing also, should be completed with the greatest dispatch possible, since 
during these processes the loose condition of the upturned soil permits 
an unusually rapid evaporation of the moisture which it contains. The 
exact time of plowing is a question which must depend upon the care- 
ful judgment of the farmer himself, keeping in mind on the one hand 
the proper time for planting his crops and on the other hand the econ- 
dition of the ground itself for plowing. In these regions of irregu- 
larly tiined rainfall the soil may remain for several weeks at a time too 
dry to be plowed, and even if it could be reduced to the desired fine- 
ness no ordinary seed would germinate in it. 
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As an illustration of the value of the method of soil preparation 
described above may be cited an experiment made by Dr. Sewall in 
1892. An acre of new land was plowed to the depth of 4 inches and 
given an ordinary harrowing. This ground was sowed to red Texas 
oats, a crop tested during that season on soil which had been deeply 
plowed, finely harrowed, and rolled. The result was that on the ground 
of ordinary tillage 18 bushels of grain (by weight at 32 pounds per 
bushel) were produced per acre; on that prepared by the special method 
employed at the farm 82-7 bushels per acre. There is no doubt what- 
ever that by a proper method of manipulating the soil of subarid lands 
their productiveness may be remarkably increased. 


THE BEST NONIRRIGATED FORAGE PLANTS FOR WESTERN KANSAS. 


The necessary steps preliminary to planting the crop have already 
~ been described, and these steps are essentially the same for all the crops 
experimentally cultivated at Garden City. The next important consid- 
eration is that of the choice of seed, and in this respect also the experi- 
ments have been decisive. Four plants have been found well adapted 
to cultivation for forage in this region without irrigation, as follows: 

Rep KAFFIR CORN.—This is one of the varieties of sorghum (Sor- 
ghum vulgare) which, instead of developing a large, sugar-producing 
stem, grows principally into leaves. ‘The seed should be planted 
in drills during the last week of May or the first week of June, the 
drills 34 feet apart and the seeds about 6 inches distant in each drill. 
The crop should be cultivated not with a plow but with a small fine- 
toothed harrow constructed after the manner of the large one previously 
described. This red Kaffir corn commonly produces a crop of 5 to 7 
tons of dry fodder per acre, which is greedily eaten by stock, and is by 
many considered superior in feeding value to alfalfa. 

UNGARIAN BROME (Bromus inermis).—Of the grasses proper this 
species, which has long been cultivated on the dry plains of South- 
eastern Europe, has proved best adapted to the subarid region of 
western Kansas. It is a perennial, forming a permanent meadow, pro- 
ducing commonly 15 to 3 tons of hay per acre. The present season 
was an unprecedentedly dry one, only 9 inches of rain having fallen 
up to September 1. Of this only 3 inches feil before the middle of 
July, a period of more than six months, and on no one day did the 
rainfall exceed 0:7 inch, an amount soon evaporated from the surface 
of the scil and of no essential value to a growing crop. Under such 
adverse conditions a field of Hungarian brome on the Ist of July had 
produced a scant growth of blades about 6 inches long, when even the 
native buffalo-grass of the surrounding country was as brown and dry 
as if dead. Following the rains of late July the Hungarian brome 
produced a crop of about 1 ton of hay per acre. The present season, 
it must be remembered, was the driest ever known in western Kansas, 
and the ability.of Hungarian brome to produce a crop under the most 
adverse climatic conditions is therefore assured. 

NATIVE GRASSES.—Two native grasses, switch grass (Panicum vir- 
gatum) and Colorado blue-stem (Agropyrum glaucum), have also been 
found successful, though to a less marked degree than Hungarian brome. 

JERUSALEM CORN.—As an accessory of the forage experiments, a 
test has been made of the grains best adapted to the same region, with 
the result that one of the varieties of sorghum, known as Jerusalem 
corn, has been found a valuable crop. It produces 20 to 40 bushels of 
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threshed grain per acre, having almost the same feeding properties as 
maize. While there is at the present time no general market for this 
erain, its local value as human food and for feeding hogs, horses, and 
cattle is highly important, especially in a dry season like the present 
when the wheat and corn crops in western Kansas were total failures, 


GRASSES FOR THE SOUTH. 


In the year 1888 a series of forage experiments was inaugurated by 
the U. 8. Department of Agriculture, in collaboration with the Missis- 
sippi Agricuitural Experiment Station, for the purpose of improving 
the forage product of the southern United States. During the few 
years following, codperative experiments were begun at the stations in 
North Carolina, Georgia, Florida, and Louisiana, all under the super- 
vision of Prof. 8S. M. Tracy, of Mississippi. A report on these experi- 
ments, prepared by Prof. Tracy and submitted to the Botanist, will be 
transmitted for publication at an early date. 

This report states that 508 species have been tried experimentally 
and about 35 have been found successful. For the purposes of practi- 
eal agriculture, however, about a dozen of these species will fill the cus- 
tomary needs of the South as far as meadows and summer pastures ara 
eoneerned, The lowland region of the Southern States is divided into 4 
types, based upon the characters of the soil as employed for agricul- 
tural purposes, namely, the yellow loam soil, alluvial bottom lands, 
black prairie soil, and pine woods soi]. Prof. Tracy has given an 
account of the forage crops best adapted to each of these soils 
and the best fertilizers to be used, statements which his careful study 
of these two questions and his long and practical experience with the 
needs of the region make authoritative. 

As emphasizing the value of these experiments, and as indicative 
of the manner in which the South has taken up the cultivation of the 
best forage plants, the statement may be made thatthe censusreturns for 
1880 show that in the five States in which these experiments have been 
conducted the yield of hay was 0-86 ton per acre, as compared with an 
average of 1:14 tons for the whole United States. The report of the 
Division cf Statistics for November, 1893, shows that during that 
season these five States had increased their yield to 1-66 tons per acre, 
while the average for the entire country was 1°32 tons. 


GINSENG CULTURE. 


The commercial utilization of many of the natural plant products of 
the United States is a subject brought constantly to the attention of 
the Division of Botany by innumerable letters and specimens from all 
parts of the country, with questions regarding the value and uses of 
certain native species. In pursuance of a general plan to definitely 
ascertain the real utility, or to increase the already ascertained utility, 
of some of these products, and in order to have actual data for answer- 
ing authoritatively many inquiries on a particular one of these sub- 
jects, namely, ginseng culture, arrangements have been made for col- 
lating and digesting all the available information on the cultivation of 
that plant. The market value of the dried root among wholesale pur- 
chasers is from $2.50 to $4 per pound, and its rapid exportation to the 
Chinese market is exhausting the limited natural supply. 
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The question of employing our native medicinal plants as remedies 
in disease has been for several years a subject of general consideration 
by the Division of Botany. It is believed that the manner in which 
this division can add new and valuable facts to our pharmacopceia in 
regard to the increased employment of our native plants in medicine 
hes in ascertaining by actual analysis the constituents of certain plants 
reputed to have medicinal properties and in testing these constituents 
by physiological experiment. 

By codperation with the Bureau of Animal Industry such an analy- 
sis of one of our common Western plants in pépular use as a febrifuge 
has been made, and an alkaloid discovered which will be submitted to 
physiological tests. The value of a single medicinal product brought 
to ight by this method will be far greater and more definite than the 
description of any number of medicinal plants the knowledge of whose 
properties is based on popular repute merely. 


RUSSIAN THISTLE. 


The Russian thistle (Salsoli kali tragus) still continues to alarm the 
farmers of North and South Dakota, and is rapidly spreading over 
wider areas. In response to numerous inquiries and complaints regard- 
ing the amount of damage caused by it in the infested area, Mr. L. H. 
Dewey, assistant botanist, was again detailed in November of the pres- 
ent year to visit the States in which it has become firmly established 
and to make a report thereon. This report is nearly completed, and 
will be transmitted for publication in time for use during the coming 
season. 

In addition to the facts published last year in the Annual Report - 
and in Farmers’ Bulletin No. 10, the edition of which was long since 
exhausted, it is ascertained this year that the plant has already cov- 
ered an area of about 30,000 square miles in the States of North Dakota, 
South Dakota, Minnesota, Wisconsin, lowa, Nebraska, Kansas, and 
Wyoming, and the damage caused by it during the present season is 
estimated at trom $3,000,000 to $5,000,000. The nature of the weed is 
such that its progress can not be stopped by any means except con- 
certed action againstit. There is no doubt whatever that the plant will 
spread throughout the whole Great Plains region and still farther east, 
infesting a large part of the wheat-producing region of the United States. 
The steps to prevent this, if any are to be undertaken, should be begun 
at once. 


PURE SH=ED. 


A matter which has demanded the attention of national agricultural 
institutions of other countries, and the results of which have proved 
of the greatest benefit to the farmer, is some system of seed inspection, 
not neeessarily mandatory, but advisory in its powers. With a view 
to ascertain the purity of the seed distributed by the U.S. BDepart- 
_ ment of Agricuiture, arrangements have been made for the establish- 
went of a seed collection in the Division of Botany, in which shall 
ultimately be represented all our cultivated plants and all our weeds. 
It is proposed that with this collection as a basis, and with the work 
of European seed-control stations as a precedent, the Department of 
Agriculture shall undertake betore the close of the coming year to 
make preliminary analyses of the seed distributed. The necessity and 
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the value of such seed inspection need not be discussed here, since 
they are both well known to those actively interested in important 
agricultural questions in the United States, and it is appropriate that 
a movement of this kind should originate at the U.S. Department of 
Agriculture, which has been for many years a source of governmental 
distribution of seeds for agricultural purposes. 

Other reasons have also accentuated the demand for an authenti- 
cally determined collection of seeds in the Division of Botany, espe- 
cially the necessity for accurate identification of the seeds which are of 
importance in connection with the food habits of birds and insects. 

By direction of the Secretary of Agriculture a civil-service examina- 
tion has already been held for the purpose of selecting a person suita- 
ble to take charge of this work, and an appointment is now promised 
at an early date. 

PUBLICATIONS OF THE YEAR. 


The following publications have been issued by the Division of Bot- 

any during the year 1893: 

Farmers’ Bulletin No. 10. The Russian Thistle and Other Troublesome Weeds in 
the Wheat Region of Minnesota and North and Scuth Dakota. By L. H. Dewey. 
1893. 8°, pp. 18, 2 plates. 

Bulletin No.13. Grasses of the Pacific Slope, including Alaska and the Adjacent 
Islands. Plates and descriptions of the grasses of California, Oregon, Washing- 
ton, and the Northwestern Coast, including Alaska. By George Vasey. Part 
II. Issued June 1,1893. Roy. 8°, pp. 108, 50 plates. 

Report of the Botanist for 1892. By George Vasey. 1893. 8°, pp. 201-214, 9 plates. 

Contributions from the U.S. National Herbarium, Vol.1, No.7. Systematic and 
Alphabetic Index to New Species of North American Phanerogams and Pteri- 
dophytes published in 1892; by Josephine A. Clark; issued July 15, 1893. 8°, 
pp. 11, 233-264, index. 

Contributions from the U. 8. National Herbarium, Vol. 1, No.8. Notes on some 
Pacific Coast Grasses, by George Vasey; Descriptions of New or Noteworthy 
Grasses from the United States, by George Vasey; Descriptions of New 
Grasses from Mexico, by George Vasey; Descriptions of New Plants from 
Texas and Colorado, by J. M. Holzinger; List of Plants New to Florida, by J. 
M. Holzinger; descriptions of Three New Plants, by J. N. Rose; List of Lichens 
from California and Mexico, Collected by Dr. Edward Palmer fron: 1888 to 1892, 
by J. W. Eckfeldt. Issued October 31, 1893. 8°, pp. U1, 265-262, index, 5 
plates. 

Contributions from the U. 8. National Herbarium, Vel. iv. Botany of the Death 
Valley Expedition. A Report on the Botany of the Expedition sent out in 1891 
by the U. 8. Department of Agriculture to make a Biological Survey of the 
Region of Death Valley, California. By Frederick Vernon Coville. Issued 
November 29, 1893, 8°, pp. Vill, 363, 21 plates and frontispiece. 


BCOMMENDATIONS. 


In addition to the new work already undertaken by the Division of 
Botany, it is desirable that other problems in economic botany should 
receive immediate attention. One of the most important of these is a 
continuation of the forage experiment work in the South and the West. 
While for certain areas and in certain directions of improvement the 
experiments are already conclusive, so far as the Department of Agri- 
cuiture is coneerned, it is eminently desirable that similar experiments 
be tried on new areas, and that additional lines of investigation be taken 
up. The Botanist will submit at an early date a general plan for the 
development of this work along two lines: (1) The preparation of pub- 
lications which shall present an accurate scientific knowledge of our 
forage plants; (2) the conducting of experiments which shall aim to 
place in an immediately available form the best practical knowledge 
attainable on the cultivation and commercial value of these plants in 
directions other than those already investigated by the Department of 
Agriculture. 


BEBORT OF THE CHIEF OF THE DIVISION OF VEGETABLE 
PATHOLOGY, 


Str: I have the honor to submit herewith my annual report for the 
year 1883, embodying a brief summary of the more important investi- 
gations of the Division of Vegetable Pathology. 

Very respectfully, 
B. T. GALLOWAY, 
Chief. 
Hon. J. STERLING MORTON, 
Secretary. 


INTRODUCTION. 


Since the last'report my assistant, Mr. D. G. Fairchild, has resigned 
to go abroad to study, and his place has been filled by the appointment 
of Mr. Albert F’. Woods, of Nebraska. With this exception the scien- 
tific corps of the division remains practically the same as last year. 

Realizing the importance cf keeping the assistants thoroughly inter- 
ested in their work, it has always been my policy to give them every 
facility for carrying ‘on their investigations and then allowing them to 
publish the results of their labors as a contribution to the ‘literature 
issued by the division. In this way the men are kept thoroughly in 
sympathy with the work, and as a result it Is not a question with 
them of putting in a certain number of hours each day, but it is how 
to make the most of every available hour of the twenty-four. The 
strongest endeavor is made to imbue every man with the importance 
of making his work as practical as possible. To do this he must him- 
self be thor oughly familiar with practical agricultural and horticultural 
methods, and this familiarity is gained only by work in the field and 
association with practical men. 

In considering this subject there is no intention to underestimate the 
necessity and importance of thorough scientific work. Such work must 
be done; in fact it is the foundation upon which all other labors rest. 
However. it does not necessarily have to be brought prominently for- 

ward in dealing with the farmer. He cares little ‘about. the details of 
such work; ther efore, so far as he is concerned, everything that has no 
apparent practical bearing on matters of interest to him may as well 
be eliminated. 

With these introductory remarks the principal matters which have 
occupied the attention of the division during the year may now be brielly 
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During the year the division has issued one number of the Journal 
of Mycology; Bulletin No. 4, on experiments with fertilizers for the pre- 
vention and cure of peach yellows; and Circular No. 13, on leaf curl of 
the peach. It has now in press Bulletin No. 5, on experiments in the 
pollination of pear flowers; and in manuscript, ready for publication, 
Bulletin No. 6, a report on the chemistry, toxicology, and fungicidal 
value of Bordeaux mixture. 

The number of the Journal issued contains papers on the following 
subjects: Experiments made in the treatment of rusts affecting wheat 
and other cereals, The peach rosette, Prevention of a fungous dis- 
ease affecting the leaves of almond trees in California, Prevention of 
leaf diseases in the nursery, Destruction of lichens on pear trees, ete. 
The index to literature on plant diseases also forms a part of the Jour- 
nal, 348 foreign and domestic papers being briefly reviewed. Bulletin 
No. 4 embodies the results of four years’ work with fertilizers to deter- 
mine their value as a preventive or cure for peach yellows. The bulle- 
tin, it is believed, shows conclusively that the disease in question can 
not be prevented or cured by fertilization of the soil. Circular No. 13 
was designed to obtain information on peach leaf curl, a disease which 
annually causes considerable damage in this country. It is believed 
that a remedy for the disease has been discovered, and to obtain facts 
that will enable us to test the remedy on an extensive scale was the 
main object of the cireular. 


PURTHER INVESTIGATIONS INTO THE CAUSES AFFECTING THE 
PRUITFULNESS OF PHAR AND APPLE TREES. 


In the last: annual report* of this division the work on pollination 
of pear and apple blossoms was briefly reviewed. ‘The work, it was 
shown, was undertaken by a member of this division while he was 
engaged upon some investigations of pear blight, especially the rela- 
tion of insects to the disease. It was found that when insects were 
excluded. from the flowers of pears and apples many varieties failed to 
set fruit. Further investigations and experiments brought out the 
important fact that the majority of varieties of the fruits in question 
were incapable of self-fertilization. The practical bearing of this dis- 
covery was important, as it threw considerabie light on causes afiect- 
ing the fruitfulness of orchards, causes which had long been little 
understood. Further experiments during the past year have fully veri- 
fied the results announced in my last report. In addition, the work 
has shown that even with the Kieffer pear, which is mostly self-fertile, 
a decided increase in fruit was apparent when pollen of a different 
variety was used in fertilizing the flowers. It was also observed that 
the Oriental varieties behaved like the ordinary European ones; that 
is, they gave better results with cross-pollen than with their own pollen. 
in the case of apples few fruits were found to set when self-pollinated, 
but the cross-pollinations were very successful. The quince, however, 
appears to be capable of self-fertilization. In some cases there is an 
advantage in cross-pollinations, but the results are contradictory and 
apparently individual. 

As a result of the entire work it may be said that the fruiting of a 
pear or apple tree is controlled by a number of influences, and while 
these are complicated they should not be looked upon from a single 


*Report of the Secretary of Agriculture, 1892, pp. 241-243. 
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point of view. The question of cross-fertilization is important, but it 
is only one of a number of factors which determine the fruitfulness of 
a tree. 

Vigor of growth is one of the factors to be considered. A tree in 
good condition is able to set and develop its fruits even when not 
wholly adapted to self-fertilization, while, on the contrary, deficiency of 
vigor will frequently render the tree at first completely self-sterile, and 
then, if carried too far, sterile to cross-pollination. So, too, the weather 
conditions during flowering time have considerable effect. It is, of 
course, well known that for all plants there are certain maximum and 
minimum temperatures beyond which they will not thrive. This is 
the case with pears. Suitable weather is a potent factor in fruitful- 
ness, however, even in those areas where good results are obtainable. 
Warm, sunny weather at flowering time is best, and the more such 
days there are the better. Cold, rainy weather is detrimental, chilling 
the flowers and causing the pollen to fall. This last fact was well 
shown in an experiment with a Mount Vernen pear tree made at 
Geneva, N. Y. This tree was sprayed continuously for eight days, the 
entire time of blooming, and not only was no fruit set, but the foliage 
was rendered sickly and the tree’s condition greatly impaired. 

Another factor to be considered in fruitfulness, so far as cross-pol- 
lination is concerned, is the time the varieties bloom. It is obvious 
that no benefit will arise from proximity when two distinct varieties 
are too far separated in their time of blooming, and this must be con- 
sidered in planting any two varieties for crossing. In the North the 
principal varieties generally bloom well together and there is consid- 

rable latitude allowed in choosing, but in the South there is some- 
times an interval of several days or even weeks between the blossom- 
ing period of two varieties. For example, along the James River in Vir- 
ginia it is found that Le Conte and Kieffer bloom a week ahead of the 
Angouléme, and that the Bartlett is two or three days later still. In 
southern Georgia the Le Conte blooms from three to five weeks before 
the Kieffer. The importance, therefore, of mixing several varieties in 
the same orchard, so that if one blooms too early another may serve, 
or if one does not blocm at all another may, is sufficiently apparent. 

Insect visitors are of course the important adjuncts for cross-fertiliza- 
tion. It has been found that at least fifty species of insects visit the 
flowers of the pear. The common honey bee is perhaps more impor- 
tant than any other, although various species of sweat bees are of great 
service. The weather conditions react upon the insects, and cool weather 
is detrimental to their activity and usefulness. Naturally fungous and 
other diseases affecting the blossoms and general health of the trees 
play an important part in any consideration of fruitfulness. 


ORCHARD WORK IN THE TREATMENT OF PEAR LEAF-BLIGHT. 


During the year two series of experiments in the treatment of pear 
leaf-blight (Hntomosporium maculatum) wére carried on in the orchard 
of the Old Dominion Fruit Company, located on the James River, near 
Seotland, Va. This work was in charge of Mr. Waite, a member of 
the division, and for convenience it will be discussed under two heads: 
(1) An experiment to determine the least number of treatments with 
Bordeaux mixture necessary to prevent leaf-blight, and the best time 
for making the applications; (2) an experiment to ascertain the actual 
cost of treating the orchard as a whole four times with Bordeaux mix- 
ture, using every effort consistent with efiicacy to cheapen the work. 
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In this case the work was wholly at the expense of the owners of the 
orchard. 

The trees, consisting of about 19,000 Bartletts, were 19 years old, and, 
excepting leaf-blight, which every year had caused a loss of the greater 
partof the foliage, were comparatively free from disease. The fact that 
the trees had been regularly defoliated made the orchard an excellent 
place for theexperiment. The Bordeaux mixture used was the so-called. 
59-gallon formula, consisting of 6 pounds of copper sulphate and 4 

pounds of lime to 50 gallons of water. 

For experiment 1 a portion of the orchard where the trees were 
uniform was selected and divided into 8 plats of 20 trees each, the same 
being treated as hereinafter described. Hach plat consisted of two rows 
of 10 trees each. For controls or checks, plats of the same size as those 
treated were left at the end of each block and between each treated 
plat. Finally, all the plats were duplicated, thus making the experi- 
ment as a whole include 640 trees. The treated plats were sprayed as 
follows: Plat 1, treated once, April 24; plat 2, treated once, May 1; 
plat 3, treated once, May 15; plat 4, treated once, June 1; plat 5, treated 
twice, May 1 and 15; plat 6, treated three times, May 1 and 15 and 
June 13; plat 7, treated four times, May 1 and 15 and June 1 and 15. - 

At the time of the first treatment the earliest developed leaves had 
just reached full size and no leaf-blight whatever had appeared. The 
orchard was visited on August 2 and October 12, careful notes being 
made on the condition of the trees at the time of each visit. On Augu st 
2 it was found that the control or untreated trees had lost the ereater 
part of their foliage; at that time only about one-fifth of the leaves re- 
mained on the trees and these were rapidly falling, being badly affected 

ith leaf-blight. All the sprayed trees were in “excellent condition at 
this time, excepting those on the plat sprayed once on April 24. The 
trees on this plat were badly diseased, in most cases less than half of 
the foliage remaining. 

Without going into further details in regard to this work the results 
may be briefly summarized as follows: (1) The earliest treatments had 
‘the least effect in preventing leaf-blight, and of the single treatments 
there was an increase in effectiveness up to June 1; that is, the treat- 
ment on May 1 gave better results than the one on April 24, while that 
on May 15 gave still better results than either of the preceding. (2) The 
two sprayings, either on May 1 and May 15, or May 1 and June 1, for 
all practical purposes proved as efficient as any made. 

The observations made as the work progressed seemed to clearly 
indicate that the leaf-blight fungus does not commence its work early 
in the season. It develops first on the foliage when the latter is about 
full grown, and rapidly increases in virulence as the summer advances, 
assuming its maximum development after August 1. From the data 
at hand it would appear that to obtain the best results in the treatment 
of the disease in question at the least expense, two applications of 
Bordeaux mixture should be made, the first between May 15 and June 
1, or from four to six weeks after the trees blossom, and the second one 
month later. How far this method is applicable to other sections of the 
country has not been determined, but in view of the fact that the fun- 
gus is quite regular in its appearance, it is probable that the recom- 
mendations here made will apply to nearly all regions where the dis- 
ease occurs. The experiments, however, should be repeated one or two 
seasons in different localities in order to get conclusive results. 
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In experiment 2, in the treatment of the orchard as a whole, every 
effort was put forth to reduce to a minimum the cost of the work. Four 
applications of the Bordeaux mixture were made, the first on April 24, 
and the others thereafter at intervals of about twelve days. In order 
to save time in preparing the mixture, a stock solution of the copper 
sulphate was prepared and the lime was also made up in advance. 
(for directions see p. 264.) A barrel holding 50 gallons was selected, 
and in it 100 pounds of copper sulphate were dissolved. 

Two spraying outfits were used, each consisting of a hogshead hold- 
ing 150 gallons, mounted upon a wagon. To the hogshead was attached 
a Nixon No. 3 double-acting force pump, provided with two discharge 
hose, each 20 feet long. At the end of each hose was a brass tube 6 
feet long, provided with a stopcock and Vermorel nozzle. It required 
_ three men to operate the apparatus, one to drive and pump and tivo to 
manage the nozzles, the latter being done while standing on the ground. 
Tu operating the machine it was found necessary to stop only a few 
seconds in order for each man, one on each side of the wagon, to spray 
a tree. Most of the work was done while the team was moving slowly 
along between the trees. It required twelve days to spray the entire 
orchard; thus, as soon as the last trees were finished work would imme- 
diately begin on those first sprayed. Working as described, the total 
cost of making the four applications to about 16,000 trees was as follows: 


Maborondiwhitesmanm 48idays) at Gli25 per dayisecistes ele See: 52 cil selene sda an Jeo ee $60 
Labor of 5 colored men 48 days, at 75 cents per day......----.-.----.+.---c-- ee 180 
Work of 2 teams, with wagons, 48 days, at $2 each per day ......--..----.----- 192 

MMOtacostcOlmlanORscsc 2s sess Reale eileesire Seas Seals aleieicals tise see oma 432 
Olrencalsrcoppermsmlpoave And WNC t2. 54 ce Sele ee aici oe is creme 5 se Seis neta oe are 70 
WISAIZONCMGCAT ODS PLayel Sec selene cae cee oo sae aeetee see ticle Sates cee cee eS 20 

AOD en mene tetere atay oe ear isietal eels ws = wisiere eleisiate ib iwc ey siniaieicinls ce alae w woe eta meivemeee 522 
WOS crOmLOUTOLOUUIMel ta pel tle cencicts iy sora ore eta ciate ca leeta se one ee ee eents.. _ 03.2 
Cost MOnenpNeauIMeN bEpOl. LLCO ie sei tetoe see wisere eiaieig le see [mts oie oe = iss alae doze 0058 


It appears from the foregoing that standard trees 19 years old may 
be treated four times with Bordeaux mixture at an expense of a little 
over 3 cents per tree. Furthermore, it appears that the principal item 
of cost was for labor. Had the facts brought out by experiment 1 
been known, viz, that two sprayings are as useful as four, the cost of 
the work would have been reduced one-half. The cost of the fungicide 
being such a relatively small matter, it seems that in the future efforts 
should be made looking toward improving the means of distributing 
rather than cheapening the liquid. 


BXPERIMENTS IN THE TREATMENT OF BLACK ROT OF THE 
GRAPE. 


A TEST OF BORDEAUX MIXTURE OF VARIOUS STRENGTHS. 


Bordeaux mixture has come to be generally regarded as the best 
fungicide known for black rot of the grape. Since it was first used in 
this country efforts have been made to reduce its strength, with various 
degrees of success. To obtain some additional facts as to how far the 
mixture might be weakened without materially affecting its efficacy, an 
experiment was carried on the past season in the vineyard of Mr. J. A. 
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Svedberg, at Sterling, Va. Twelve different strengths of the mixture 
were used, the three strongest being as follows: 


Copper: sally hitter ae ee oscars ene ree er a ta tor kilograms 3, or pounds 6:6 
Si een e ere Pere wh nerin eeresrgcer nner poeber kilograms 2, or pounds 4:4 
WN AUORS ba Seratemee sida epbaniae kan asa her eae era ear liters 100, or gallons 26:4 


Each formula was reduced one-twelith and made up in 8 liters or prac- 
tically 2-gallon quantities. Following are the proportions of copper 
sulphate, lime, and water as finally adopted: 


Copper : Copper A fs 

Formula. giiplnte: Lime. | Water. calenane: Lime, | Water. 

Grams. | Grams.| Liters.| Ounces. |Ounces,| Pints. 
Um ee anietene tele AP rOOURCEE ECL thuctoeroasacpoees 240; | 160 °00 8 8-48 5°64 | 16-905 
OR Ta oe ee San Hen eRe ACTOR UR AR RGIEt PEE erEOae 220 | 146-72 8 7°16 6°15 16 ‘G05, 
Bie A ee Aneta oe Gomip IC aINeC coo EAC CEberaeter 200: | 233-12 8 7-04 4°69 | 16-905 
Dna cas IA IETS aust ete Rae pd oad 180 | 120-00 8 6°24 a 16 -905 
FL ron OOO GOR ENED CORE C Odor HE OC OGRE AOR Aon eae Brn 160 | 106 ‘88 8 6°64 377 16-905 
Se yeaa aac, Sram Ne tei etteccen wire cle erie ceetnn 140 | 93-60 8 4°92 3°30 | 16°05 
Ii pig aS ee ergtho re miata a EPS Ds aad ote 120 | 80-00 8 4°23 2°81 | 16-905 
[libs Sin Gores SACO OS CUD ne DUO NEICOR DoE Cents 100 70 -64 8 3°52 2:50 16 °905 
OSes oe a ease laces ease comin ee ose 80.| 53-76 8 2°81 1°89 | 16°905 
ATO Peg: Nok cee cetre Soca asrs eeaeibns ov ote Ree: 69 | 40-00 8 2°12 1°40) 16:905 
EAE pare em eee rere cates icici <tareon a Sieve eke a arate ovche oie 40 | 27-20 8 1-40 0°96 | 16-965 
LOS ae eg eta are | sla wn Sess ale oS 20 | 13:92 8 0-70 0°48 | 16-S05 


Tt will be seen from the foregoing figures that the mixture varied in 
strength from 8-4 cunces of copper sulphate and 5-6 ounces of lime to 2 
gallous of water, to 0-7 of an ounce of copper sulphate and 0-48 of an 
ounce of lime to 2 gallons of water. The formulas for the most part were 
weaker than any heretofore used, and for this reason their effects were 
watched with special interest. The vines selected for the work were 
Concords, and were used last year in an experiment to test the value of 
a number of new and old fungicides as preventives of black rot. The 
block consisted of 25 rows with 8 vines in a row, making 200 vines in 
all. Hach short row of 8 vines constituted a plat, the first being 
untreated, the next treated with No. 1 cr the strongest formula, the next 
untreated, and the next treated with formula No. 2, and so on, the 
treated and untreated plats alternating. The vines were 9 years old 
and for the past three years had set a fair crop of fruit. They were 
trained to stakes, thus making it somewhat difficult to spray the inside 
leaves and fruit. The treatment began on May 11, the mixture being 
applied with a Japy pump and Vermorel nozzle. It was planned to 
make the applications every ten days, but the weather and other condi- 
tions made it necessary to slightly modify this arrangement. 

At the time of the first spraying the vines were in good condition, the 
young shoots being from 2 to9 inches long and containing 2 to 4 leaves 
one-half to two-thirds grown. Four additional treatments were made, 
namely, on May 20, and June 1, 13, and 29, respectively. Owing to a 
severe drought, which prevailed the remainder of the season, no further 
treatments were made. From time to time a careful examination was 
made of each plat, and a record kept of the amount of rot present, the 
effect of the mixtures on the foliage, fruit, etc., and other points of 
interest. Vinally, when the fruit was fully ripe it was gathered, the yield 
of each vine being kept separate. As heretofore, three divisions were 
made of the fruit, (1) perfect clusters, containing 1 to 5 rotten berries; 
(2) part perfect clusters, containing 6 to 10 rotten berries; and (3) 
worthless clusters, containing 11 or more rotten berries. Without 
entering into details in regard to the various points brought out from 
time to time as the experiment progressed, it may be said in econclu- 
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sion that all the formulas were remarkably effective in preventing the 
attacks of black rot. 

The data obtained as a result of counting the clusters, as already 
explained, showed the difference in the effectiveness of the various for- 

mulas to be s so slight as to be hardly worthy of notice. Thus, plat No. 
2, treated with the see ert formula, gave of perfect clusters 100 per 
cent; ee No. 4 gave 9 9-9 per cent; and the others, 99:3, 97-8, 160, 100, 
160, "99. 99, 99-2, aatls < 93-4 per cent, respectively. In other werds, 
when Ae grapes were fully ae every ‘cluster on plat No. 2 was found 
perfect, while plat No. 4 gave 99-9 per cent of perfect bunches, and so 
on down the list. Comparing the number of perfect clusters on the 
treated vines with those on the untre ated, we find the difference most 
striking. Thus, plat No.1 gave only 17:4 per cent of perfect clusters as 
compared with 100 per cent on the treated plat. No. * plat No. 3 gave 
55'8 as cent of perfect clusters; while plats 5, 7, 9, 11, 13, 19, ii, 1; 
21, and 23, all untreated, gave 38, 40, 49-3, 53-1, 29-1, 12°6 , 40, 29, 25° 9, 
and 15-7 per cent of perfect clusters, respectively. 

The results, while not conclusive, for the reason that they are based 
upon one season’s work, certainly point to the fact that the strength of 
the mixture can be very materially reduced without affecting its effi- 
sae This is in line with previous experiments made by the division, 

s well as the experience of a number of grape-growers in different 
ats of the country. 

To test the matter on a more extended scale, it is planned to spray 
during the coming season an acre or more of vines with at least three 
of the formulas given. The strongest and weakest formulas will be 
used, and also a formula representing the mean. The cost of the three 
preparations in 100-gallon quantities is, approximately, $1.08, 63 cents, 
and 9 cents, in the order of their strengths. 


OTHER EXPERIMENTS IN THE TREATMENT OF BLACK ROT. 


In addition to the experiments briefly outlined under the preceding 
heading, several other lines of work were carried on in Mr. Sved- 
berg’s vineyard. Briefly, these experiments were designed to throw 
light on the following questions: 

(1) The value of flowers of sulphur and sulphosteatite as preventives 
of black rot, as compared with Bordeaux mixture, standard strength. 

(2) 'The effect, so far as injury to the foliage and fruit was concerned, 
of applying the powders in the middle of the day and during hot sun 
shine as compared with their application early in the morning when 
the dew was on the vines. It was found last year that both powders 
mentioned severely injured the foliage and fruit when applied in the 
middle of the day. 

(3) The value of applying Bordeanx mixture to the ground directly 
beneath the vine. 

(4) The effect of spraying with Bordeaux mixture five times, begin- 
ning with the standard formula* and doubling the quantity of water, 
or decreasing the strength one-half at each succeeding application. 

With regard to the results of this work, it may be said that while the 
powders toa cerfain extent prevented rot, the effects produced by 
them in this respect were not nearly so marked as with Bordeaux mix- 
ture. The time of day for applying the powders made little difference, 


* Six pounds of copper sulphate, 4 peiein of lime, saa 45 gallons of water. 
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so far as injury to the vines was concerned. Altogether it may be 
said that for this section neither sulphur nor sulphosteatite can com- 
pare with Bordeaux mixture as a preventive of biack rot. Besides 
their inefficiency as fungicides and their injurious effects on the leaves, 
fruit, and wood, there are other objections to their use which make 
them undesirable. 

Spraying the ground beneath the vines with Bordeaux mixture, as 
might be expected, produced no effect, so far as concerns the preven- 
tion of black rot. Every grape on these vines rotted, while those 
immediately adjacent, sprayed with Bordeaux mixture, matured in 
almost perfect condition fully 90 per cent of the crop which set. 

Tt could not be determined from the most careful observations that 
reducing the formula of the Bordeaux mixture at each appleation 

naterially altered its efficacy as a preventive of black rot. These 
results are in line with those given under the preceding heading, but, 
as there pointed out, they should not be accepted as conclusive. 


TREATMENT OF LEAF DISEASES APFRECTING NURSERY STOCE. 


* 


The experiments in the treatment of diseases affecting nursery stock, 
begun in 1891 at Mullikin, Md., were concluded during the year. As 
already pointed ont,* this work was designed primarily to test the 
effect on growth of preventing by means of fungicides various leaf dis- 
eases. As planned and carried out, the work began with the seedling 
or cutting and was kept up each season until the budded tree was of 
salable size. Incidentally, ib was intended that the work shouid also 
throw some light on the relative value of different stocks so far as their 
resistance to different diseases was concerned. Something over 6,000 
pear, quince, apple, and plum trees were used in the experiment, and 
from the beginning to the end of the work a careful record of the growth 
aud general condition of each tree with respect to disease or diseases 
vas made. Itis not practicable to give here even a summary of the 
results, as this would necessitate going into details in regard to the 
work. It may be said, however, that of the several fungicides used 

3ordeaux mixture produced the best effects. In many cases, espe- 
cially with pears, spraying three seasons with this preparation resulted. 
-in a growth from two to three times greater than where the trees 
received no treatment at all. In other words, the sprayed trees, accord- 
ing to the grading adopted by nurserymen, were worth from two to 
three times as much as the unsprayed. Taking into consideration the 
total cost of the treatments, it was found that the work yields a very 
handsome profit. It is hoped that full details of the experiment may 
be ready for publication at an early day. 


ADDITIONAL EBAPERIMENTS IN THEH TREATMENT OCF WHEAT 
RUST. 


In the report for 1892 a summary was given of a series of experiments 
carried on in Maryland and Kansas for the purpose of obtaining some 
definite information in regard to the possibility of preventing rust of 
wheat and other cereals. ‘The principal objects of the work were (1) 
to determine, with respect to rust, the effect on winter wheat of treating 
the soil with various chemicals before planting the grain; (2) to deter- 


* Bulletin No. 3, Division of Vegetable Pathology, 1892, p. 48. 
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mine the effect of treating the seed with chemicals and with hot water 
previous to planting; (3) to determine the effect on the plants of spray- 
ing at different times with various fungicides. As aresult of this work, 
it was shown that treating the soil and seed had no effect whatever, so 
far as the prevention of rust was concerned, Furthermore, the data at 
hand seemed to indicate that in some cases spraying diminished the 
amount of rust and apparently increased the yield of both grain and 
straw. 

In view of the fact that the fungicides which gave the best results 
in 1891~92 were less than one-tenth normal strength, and for other 
reasons, it was thought desirable to repeat certain parts of the work 
in 1892~93, with such modifications as previous experience had sug- 
gested. AS spraying the plants during the fall and winter in the first 
experiment had no apparent effect so far as rust was concerned, it was 
decided not to begin the treatments until spring, starting the work in 
one case as scon as growth commenced and in another postponing the 
first spraying until rust actually appeared. 

Ouly three fungicides were used, namely, Bordeaux mixture; ammoni- 
acal solution of copper carbonate; and copper sulphate, ammonia, and 
soap mixture. The fungicides were of two strengths, normal and half, 
the former being the reeognized standard preparation, as described in 
previous reports and given below, and the latter, as the name implies, 
half the standard strength. Soap was added to some of the fangi- 
cides and some were applied without the addition of this substance. 
As pointed out in my last report, the addition of soap was found to 
greatly increase the wetting power of the liquids, and to determine 
whether this affected the efticiency of the latter the soap was in some 
cases added and in some omitted. The experiments, therefore, may be 
divided into nine series, as follows: 

(1) Treatment with Bordeaux mixture, normal strength, i. e.,6 pounds of copper 
sulphate, 4 pounds of lime, and 45 gallons of water, w ith’ soap. 

(2) Treatment with Bordeaux mixture, normal strength, without soap. 

(3) Treatment with Bordeaux mixture, half strength, ike ’e., 6 pounds of capper sul- 
phate, 4 pounds of lime, and 90 gallons of water, with soap. 

(4) Treatment with Bordeaux mis xture, half strength, without soap. 

(5) Treatment with amunoniacal solution, normal str ength, i. e., 5 ounces of cop- 
per carbonate dissolved in 8 pints of ammonia, diluted with 45 gallons of water, and 
soap added. 

(6) Treatment with ammoniacal solution of copper carbonate, normal strength, 
without soap. 

(7) Treatment with ammoniacal solution of copper carbonate, half strength, 1. e., 
5 ounces of copper carbonate, 3 pints of ammonia, and 90 gallons of water, with soap 
added. 

: (8) Treatment with ammoniacal solution of copper carbonate, half strength, with- 
out soap. 

(9) Treatment with copper sulphate, ammonia, and soap mixture, containing cop- 


per sulphate 4:20 ounces, ammonia 0:2i1 ounce, soap 8 8-28 ounces, and water 8 gal- 
lons. 


The experiments were conducted at Garrett Park, Md., on the same 
ground used for the work in 1891-92. After cutting the wheat 
in 1892 acrop of potatoes was planted. These were dug in October, 
and after plowing and harrowing the ground the wheat was sown at 
the rate of 13 bushels per acreby meansof an ordinary 2-horse drill. 
No fertilizer was used excepting what was drilled in with the potatoes, 
and which had a material effect on the latter crop, as will be shown later. 
When the wheat was 2 inches high the entire block was divided 
into 56 equal-sized plats, each plat being 10 by 50 feet, making the area 
500 square feet. The plats were arran need i in two parallel rows, with 
a 4-foot walk between each row. Separa ating each plat was a 24-foot 
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walk. Each treatment was made in duplicate, the original and dupli- 
cate plats being separated as far as possible in order to obtain differ- 
ent soil conditions. Sprayings were made every eight days, starting 
in one series when the growth of the young plants first commenced in 
spring and in another as soon as rust appeared. ; 

From time to time during the winter the plats were carefully exam- 
ined, but no rust cr other disease worthy of mention appeared. From 
the start, however, there was a marked difference between the plants 
in the rows formerly occupied by the potatoes and those between such 
rows. Growth was very much stronger in the former case, owing to the 
action of the fertilizer used, as already pointed out. The uneven growth 
of the plants, however, in no way affected the experiments, as the fer- 
tilized strips crossed all the plats in the same manner and in equal 
number, thus practically making all uniform in this respect. 

The first spraying ef all the plats designed to receive the early treat- 
ment, i. e., treatment from the time spring growth started until harvest, 
was madeon April 14. The plants at this time had just started into 
growth, those in the potato rows being from 4 to 6 inches high, and 
those between the rows 2 to 4 inches high. 

Owing to the difficulty experienced in dissolving lard soap, and alscon 
account of the cost of the latter, it was decided to try whale-cilsoap as a 
substitute. Accordingly, this material was added te each of the fungi- 
cides until their wetting power was about the same as when lard soap 
was used. Such large quantities of the whale-oil soap, however, were 
necessary to produce the desired effect that its use was abandoned and 
a high quality of lard soap adopted forthe rest of the season.* The lard 
soap greatly increased the wetting power of the fungicides, but still it 
was found very difficult to satisfactorily cover the foliage. Using a 
knapsack pump and Vermorel nozzle, it required about seven minutes 
_ to spray each original and duplicate plat containing 1,000 square feet, 
3 gallons of Uuqnid being required for the work. On this estimate, 
allowing for time gained in filling the machine and in other ways, one 
man could probably spray an acre in about four hours, and would use 
something lke 129 gallons of hquid. The wheat at this time did not 
average more than 34 inches in height. 

On April 22 the second treatment was made, and on carefully exam- 
ining the plants it was found that many of them had been seriously 
injured by the previous spraying with Bordeaux mixture and ammoniacal 
solution, combined with whale-oil soap. This would seem to indicate 
that either the soap itself had caused the injury or its addition to the 
fungicides had resulted in the formation of injurious compounds. Seme 
recent experiments have shown that the latter assumption is probably 
true. 

The third treatment was made on May 1,at which time the plants in 
the fertilized rows were from 7 to 12 inches high, while those between 
the rows and unfertilized were only 4 to 6 inches in height. The gen- 
eral condition of all the plats was practically the same, no rust or other 
disease having as yet made its appearance. Without going into fur- 
ther details, which will be published in full elsewhere,} it may be said 
that five treatments were made in addition te those already given, 


* See Report of the Secretary of Agriculture, 1892, p. 220, for description of method 
employed in using soap, A more detailed account is given in the Journal of My- 
cology, Vol. vu, No. 3. 

Le i detailed paper will probably appear in the Journal of Mycology, Vol. vu, 
Ko, 4. 
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making eight in all, The dates for the additional treatments were May 
9, 17, and 26, and June 7 and 14, respectively. Rust was first found 
on May 9 on a bunch of self: seeded wheat, a few yeu from the first 
plats. The bunch contained 71 stalks and averaged 2 2 inches in height. 
On May 14 rust was found for the first time on one of the regular 
plats, the sori appearing very sparingly on the oldest leaves. The 
fungus was about one week later this year than last, but the wheat 
itself and in fact all vegetation at this time was about seven days later 
than the preceding year. During the two seasons in which these 
experiments have been carried on the young plants have been watched 
very carefully, and while no actual rust sori, or sori containing mature 
spores, have been found in the fall or carly spring g, pale yellowish spots 
on the leaves have been seen, and upon microscopic examination these 
are found to be due to the mycelium of the rust fungus. It appears, 
therefore, that in this climate the fungus frequently infects the 
young plants in the fall, and after remaining more cr less dormant in 
the tissues during the winter, starts into growth early in the spring 
and develops its first uredospores during the latter part of April and 
early partof May. Whether these spores alone are responsible for the 
general infection and spread of the fungus which follows, or whether 
the latter is brought about by other means, are questions which yet 
remain unsettled. Certain it is that the fungus first appears in isclated 
spots on the leaves formed the previous autumn, and that it apparently 


- spreads from these centers to all parts of the field. 


Another interesting feature of the question is found in the fact, 
already pointed out,* that the plant must reach a certain: age before 
rust develops to any great extent upon it. Thus this year rust first 
appeared on self-seeded plants fully ten days before it was observed on the 
hand-seeded plants. Therewas at least ten days or two weeks difference - 
in the age of this wheat and that sown and platted. It is believed it 
may safely be said that for this section and within certain limits, of 
course, the earlier winter wheat is sown the sooner will it show rust 


sue following Bpring. The time of sowing does not seem to materially 


fluence the amount of rust in the end, fer if two plats of wheat are 
iaied two weeks apart they will both show practically the same 
amount of rust at harvest. 

At the time of the sixth treatment, May 26, rust was to be seen in 
considerable quantity on all the plats. Careful estimates showed that 
the treated plats were considerably less affected than the untreated, but 
as the season advanced this difference became less and less marked. 

On June 5, at the time of the seventh treatment, 25 plants were 
selected promiscuously from each plat, and after a careful examination 
of each plant it was placed in one of the following grades: (1) Slightly 
rusted (plants showing only comparatively few sori here and there 
on- the lower leaves); (2) badly rusted (plants having one-half to two- 
thirds of the leaves affected and showing sori plainly on nearly all 
of the leaves); (3) very badly rusted (plants having all of the leaves 
affected, the sori being more or less abundant on each leaf). 


* Journal of Mycology, Vol. vu, No. 3, p. 208. 
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The result of this grading, which involved a very careful examination 
of 950 plants, is set forth in the following table: 


Results of grading treated and wntreated plants affected with rust. 


Number of plants | 5 Per cent of plants 
rusted. uo rusted. 
> & 
Sa cime ete ee ee E 
al ae 2 
Kind of treatment. a rd eee 3 cot 
by J Ae SS 3 
= RG 2 aj} < : be 
A Bee > |Ss] 4 ee bh 
eo leg |) Bil eed eam 
a a) ae n aa) ep 
: = =| = 
| Sprayed with Bordeanx mixture, normal strength, 
with soap, every 8 days, beginning in early 
spring* 1 6 13 20 5 30 85 
Betas do 12 8 5 25 48 32 26 
Untreated 1 10 j4 25 4 40 5€ 
Tepes do 7 12 6 25 28 48 24 
Sprayed with Bordeaux mixture, normal strength, 
with soap, every 8 days, beginning at first 
OPPCALANCO "OL. LUSUe ae = emma ert oe aereial= ee 13 12Mieee ase 25 52 AS deaeats 
wisicry GON eis aieraia sfeso.e.c ssi vielad's ole re-cra wei aelatateo oie sseeslsie 7 12 6 25 28 48 24 
Oi RCC Sau HAG area seeeTeE Sco obo Aer Sarco ae leat 15 10 Op oaweee 60 4G 
aed ee AO es ea nme terion see eee ee sees 5 13 det 25 20 52°} 28 
Sprayed with ammoniacal solution, normal 
strength, with soap, every 8 days, beginning \* 
in early spring 19 Gulseten 25 PAO freee Sollee 
etnies Gk ESE SAR adoe soe sa 16 | ue aces 25 | 64 SOU same 
Wntreatedi 5.522 s- 6 9 10 25 24 36 4G 
eee RD eee Re aAM ere e Sar eee SE mae NS ae 5 14 6 25) 20 56 24 
| Sprayed with ammoniacal solution, normal | H 
strength, with soap, every 8 days, beginning | | 
ab ALSh APPCALANCS: OF DUS. <-wacie soon ~ <isis leis eee 17 7 1 25 68 28 4 
SOABEE, Gl ranbaeRancoacced <P emusoomaron Suse bocet cite, eee Si flooticicn 2) SSsiee ola: eae 
Wines ted raat elem rae ste eel eeteenyee ealetaeer 10 7 8 25°}. 40! 28 32 
Sees Om coe eo eae haces einen een ae oe ees 13 9 25 | 12 52 36 
Sprayed with copper thal eel ammonia, and soap | | 
mixture every 8 days, beginning in early spring-| © 22 Salleiserere Diss nol ie Babe eae 
seeee OIE onc Sane eiaeisite aathe pe eee ee ee ee tt ee 4 1 25; 80! 16 4 
LOwe wee RS See Sapa me ab ASAP SSoon bbe none oBeous 6 7 12 2a eee 28 48 
Deletes CORSE eel ok eo eee Bente tears Pee em Eee 4 Salaeelo 25] 16 36 48 
Sprayed with cupric sulphate, ammonia, and soap | 
mixture every 8 days, beginning at first | 
ADP CAEMMCOLOT LUIS Us (oin ajeisi=trlolcislale inate asl eee 11 11 3 25 | 44 44 12 
ees UO Sp ie Beare ee pee od Sa RN LO) Sul pacte le O6e| Easel mel OulE see 
(Umtreated tsetse nas ce ps ome see ena ea see ee eee 3 ne 0 (eer ee a 1 52 
yaa ae (UAE E5685 Bo Shope ape ACB oo aca c pen Eeae de elas a 9 16 20! teats 36 64 
Sprayed with Bordeaux mixture, normal strength, | 
without soap, every 8 days, beginning in early 
spring 8 | 2 25 !} oe 32 8 
eee: Oe tine ieeoectene down Sane wee ae et fia erase 25 6 SQ) teens 
Untreated - - 13 12 D5 le tene 52 48 
hence do 11 8 25-} 2t 44 32 
Sprayed with Bordeaux mixture, normal strength, | 
without soap, every 8 days, beginning at first | 
appearance OPTUS: «ance se celtics tas eee ee 8 15 2 25 32 60 8 
ates ORI EERS mca Seiciolt onra sine sminisise sen eae 13 Ne eal eee 02 48) eos oe 
WAM SHEE RCC RAD Bed aaseic done cunbubaa ae Sono mE an Abedee 6 8 11 25 24 32 44 
Beene On Sets wales a ae ae cies Sa SORe eee ee eee 2 9 14 25 8 36 56 
Sprayed with ammoniacal solution, norma} | 
strength, without soap, every 8 days, beginning 
in early spring 8 16 1 25 32 64 4 
ates GES ee cetnmoguecor Guapno Meas mer nose an aRSeee 14 TH eicicterers 25. 55 Ce ee 
Untreated . 5 9 il 25 20 36 44 
secuets AOE SEcc.Remteeas 1 12 12 25 4 48 48 
Sprayed with ammoniacal solution, normal 
strength, withont soap, every 8 days, beginning 
atlfirst appearance Of TUSt)e otc rasan ieee eee 8 14 3 25 32 56 12 
Rane Oars cae cave s Seiate Serer ate eee re ere eee 11 10 eG ares) 44 40 16 


* Five plants showed zo rust. 


As will be seen from the above table, every plant selected, with the 
exception of 5 from plat 1, was more or less affected with rust. 
per cent of plants that were rusted slightly, badly, and very badly on 
both treated and untreated plats averaged 37, 38, and 25, respectively. 
The components of these averages were 29, 19, and 5 on the treated 


The 
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plats, and 8, 19, and 20 on the untreated, showing a considerable 
decrease in the amount of rust pxesent in favor of the treated plats. 

The plats which showed the least amount of rust (9 and 50) were the 

2 sprayed with the copper sulphate, ammonia, and soap mixture. Ont 
of the 50 plants selected from these plats, only iL was very badly rusted 
and 7 badly rusted, while 42 showed ver y littlerust. This could scarcely 
be due to soil conditions, as the control plats (10 and 51) showed, an 
unusually large amount of rust, 24 of the 50 plants selected from these 
plats being very badly rusted, 16 badly rusted, and only 10 slightly 
affected. 

Jt appears, therefore, that up to the time the plants were collected, 
namely, on June 5, or about three weeks before harvest, the tre atments 
aided materially in holding the rust fungus in check. Furthermore, it 
appears that the best results were obt ained from the use of the co pper 
sulphate, ammonia, and soap mixture. 

From May 26 until June 26, at which latter date the wheat was har- 
vested, rust rapidly increased on all the plats. After harvesting and 
shocking in the usual manner the grain was rubbed out by hand and 
weighed, the yield of each plat being kept separate. The weight of 
straw Was also determined, and from these weighings the data set forth 
in the table below were obtained: 


Yield of treated and untreated plats. 


Total : : i 
F A : Yield of Yield of 
Yo. A : Tield of | Yield of ield of . 
ae Kind of treatment. as Shaan Piatt snd ayes per SirAaNy per 
ie. e: acre. 
Lbs. Oz. | Lbs. Oz. | Lbs. Oz. Bu. Lbs. | Pounds. 
1 | Sprayed with Bordeanx mixture, 
normal strength, with soap,every 
8 days, beginning i inearly spring.| 7 1 30 «61 88 «(0 LOIS 2, 695 
BQ ia- ~~ Gky S3scniins donneyenusceacsBacs {<9 26 «9 34 2 10 58 2, 316 
2 aesed soot onbocteHe see] SOHeEnSe yey 24 15 29 «6 6 26 2,178 
ASM ete ise Cl Open nate mci ata ninrieiela aisle) fines ase yiamea Al 83 go | A 28 2, 368 
3 ee with Bordeaux mixture, 
mornin strength, with soap, every 
8 days, beginning at first ap- | 
eee’ OfeEUIS heme we as eee tees 8 10 By 40 13 12 31 |, 2,804 
AD tarts Ol Ore aiial ao elas Slowre =:2iaials Aeisle(s n.aia/s ee a: 30 13 AO. 5 13° 4% 2, 684 
4 Watrentoll Pape Rien eee'si ai corset te 7 4 25 12 33, 1/0 oe AO 3 2, 243 
AON ones QO were taicieipt a cescimelt se teask SiGrz 26 0 84 2 LL AT 2, 263 
5 | Sprayed with ammoniacal solution, 
normal strength, with soap,every 
8 days, beginning inearly spring-| 7 1 25 13 82 14 10 15 2, 248 
AG ns LOY Sens eee hearts oetaies ee 8 15 QT ed 864 Seals 2, 379 
GalmOmMGre shed sara. sericea nie te cima 6 13 25 0 31 13 9 53 2,178 
Ball sae OWES oe pees cone mae ae eG 26 10 37 0 15° 3 2, 319 
7 | Sprayed with ammoniacal solution, 
normal strength, with soap, every 
& days, beginning at first ap- 
Peacrancowlrusth scene nse see ees 6) 5 27. 3 33. 8 ae) 2. 368 
Aste as 4 CS Se ehe R ee tcrC ace Aer 9» 8 24 15 34. 8 13 53 2,175 
SumpUambreated sete en see seca weaees Gino 4 29S 35.8 Qe 2, 545 
=> Cll eeeee C6 Kee Se es ee Re ora pea yal 233 32° «4 sD 2, 022 
2 | Sprayed with copper sulphate, am- | 
monia, and soap mixture (soap 
eau celeste), every 8 days, be- 
ginning in early eoree beotodasdn See! Lae 40 9 13° 44 2, 708 
ON eee Gy re Seu See ele mare ele ers (kOe) Die elms olen, 155 1 2,178 
10 | Untre aed Beta fale tiene Se mscvoie einle th oe! 27 12 34 15 10 26 2, 420 
[Sit SARK Oe ee ee ee eee ee 8 13 23 14 32 11 12 50 2, 078 
il Sprayed with copper sulphate, am- 
monia, and soap mixture (soap 5 
eau celeste), every 8 days, be- 
ginning at first appearance of 
a ee 9 10 29 —1 88 11 13 58 2, 534 
ea eae Oral 23 «2 828 ie) 2, 014 
12 Datetede 2 7 12 28 11 36 7 sh aul 2, 499 
Salter do 8 6 21a 29° 7 12 12 1, 837 
13 Sprayed. ‘with Bordeaux mixture, 
normal strength, without soap. 
every 8 days, “beginning in early : 
SUOUNES cchocnnoaceueoaca cede oese 10 15 34 8 5a ee. © Lone oa aed 3, 005 
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Yield of treated and untreated plats—Continued. 


‘ Total F - 
‘ ‘ : Yield of Yield of 
i " ae ‘5 7 ‘ 
Siig Kind of treatment. ; erect a persak ge | ee grain per | straw per 
ape steee acre. acre. 
Lbs. Oz. | Lbs: Oz.) Lbs. Oz. | Bu, Lbs. | Pounds. 
54 | Sprayed with Bordeaux mixture, |- : : 
normal strength, without soap, | 
’ every 8 days, beginning in early 
spring -. 5 3 24 14 |) 34-21 13 20 2, 169 
14 | Untreated 8 8 380° «6 38 14 12 20 2, 646 
69: leenne do... LOT 26 12 37.8 se) 2, 3380 
15 | Sprayed with Bordeaux mixt : 
~ normal strength, without soap, 1 
every 8 days, begining at frst 
appearance of rurt.--..--.--..+.- eat: 35 10 ch ae Games er Ee 8 3, 106 
BOM ed caer COR ateetene a oe dara ete ee ne Sips 6 2 18 #4 24 «6 8 53 1,589 
TRG HUM ORG MECN elec e see ieee le cee kee ee) 32 13 42 6 13 53 2, 858 
297s OO ease daemmae se ec eerie st ade 69 25 8 32 9 31 2, 221 
17 | Sprayed withammoniacal solution, | 
normal strength, without EoaDs 
every 8 days, beginning in early ; 
PRTG vateiein a ee ci-in's i= '—ynio sim niin 9 38 30. (0 80 3 13 23 2, 613 
Fy le Se (VO) SS eR Re oa eee Be 6 15 25. 12 |" S25 dit 10 4 2, 246 
WAL Se | SUM OAKOOL aa. ccm ate man aainiemmny us 24 9 31°13 | 10 31 2, 142 
Ok eee 2 Oo RSS EES ceeioheros se Oi i 25 3 31 10 9 (20 2,194 
19 | Sprayed with ammoniacal solution, 
normal strength, without soap, : 
every 8 days, beginning at first 
appearance of rust.....---... Siete ered eel 25. 8 a3. OC WA: 15 2, 224 
Oa vlere earn (38) GSR SoS BO US IO MSEC SecOse ese, Sy et 21. 3 35 10 Ye 2, 368 


The above table shows a considerable increase in the amount of both 
grain and straw on the treated over the untreated plats, the yield of 
the former averaging 8-7 pounds of grain and 28 pounds of straw, whils 
on the latter the yield was 7:3 pounds of grain and 26°3 pounds of straw. 
Spraying with ammoniacal solution (normal strength) and soap pro- 
‘duced no beneficial effect; in fact the plats treated in this way (7 and 
48) yielded slightly less grain and almost exactly the same amount of 
straw as the corresponding untreated plats (8 and 49). . It would appear 
that spraying with Bordeaux mixture without soap had the effect of 
materially increasing the proportion of straw. The plats receiving this 
treatment (13 and 54) produced several pounds more straw than any 
other plats in the series. This may have been accidental, however; at 
any rate further experiments are necessary in order to settle the ques- 
tion. The most successful treatment seemed to be with the copper sul- 
phate, ammonia, and soap mixture. The plats treated with this prepa- 
ration produced the largest yield of any in the series. 

Taking everything into consideration, it is believed the facts at hand 
warrant the statement that spraying with fungicides will, to a certain 
extent, prevent rust of cereals, but the work can not be done on a pay- 
ing basis. This was practically the conciusion reached last year, and, 
as pointed out then,* we should look to other means of preventing the 
losses occasioned by the rust fungi, such as the breeding of rust-resist- 
ing varieties and the improvement of cultural methods. 


POTATO DISHASES. t 


During the past two years attention has been directed to certain dis- 
eases of the potato. This work has been carried on during the press 
of other studies, and while not cémplete, it is believed sufficient facts 
rave accumulated to warrant a review of the investigations. 

The principal malady considered is one to which the name Macro- 
sperium potato disease has been given. It was first observed about 


* Journal of Mycology, Vol. vir, No. 3, p. 225. 

tA paper embodying the facts set forth in regard to the Macrosporium disease 
was read at the Madison meeting of the Society for the Promotion of Agricultural 
Science, August, 1893. a 
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eight years ago in Missouri, and has since been frequently called i 
the attention of the division. The disease has undoubtedly long bee 
confounded with the well-known blight or rot, caused by the Fines 
Phytophthora infestans. Krom observations made in various parts of 
the country it was suspected that the latter fungus did not cause the 
destruction generally attributed to it. ‘To eee some reliable infor- 
mation on this point and to determine at the same time as accurately 
as possible the distribution of the Macro sporinm disease, a circular 
letter was sent out early in August, 1892. One hundred and fifty 
copies of this were sent to reliable men in 25 different States, a special 
effort being made to reach all sections and also different parts of 
the various States. This letter described briefly the Macrosporium 
disease, and called special attention to the manner in which it differed 
from the true blight caused by Phytophthora infestans. 

The questions asked were: ( (fy Does the disease occur in your region? 
(2) If present, what per cent of the crop is destroyed by it? (38). = 
what period of growth are the plants usually attacked? A request w 
also made that specimens be sent for examination. Of the 110 eens 
received 60 stated that their sections were free from the disease, 39 com- 
plained of it, and 11 were indefinite in their answers. Thirty-three 
specimens were received, and 32 of these showed the Macrosporium and 
no- other fungus, while only 1, from New Wampshire, showed Phytoph- 
thora infestans, 'The following table is a summary of the information 
ae in this way: * 


Summary of replies relatwe to potato diseases. 
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From these data it appears that the Macrosporium disease is widely 
distributed, but that it isless abundantin the far West and in the South 
than in other sections. The loss is estimated by different growers at 
from 10 to 75 per cent. 

To supplement this information letters were sentto various botanists 
all over the country, mostly connected with experiment stations, asking 
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for a description of the characters of the diseases observed by them. In 
Alabama Phytophthora has not been observed, the prevailing disease 
there being duetoothercauses. In Connecticut Phytophthora was known 
to occur, but whether it caused the disease existing there was undecided. 
In Ilinois Phytophthora also occurs, but the Macrosporium disease is 
very common and very destructive. In Kansas two writersstated that 
they had never found Phytophthora, but that Macrosporium was very 
commonandabundant. InNewJersey Phytophthora isnotcommon, but 
Macrosporiumis. In Ohio Phytophthora is said to occur, but two botan- 
ists report not having found it. In Vermont Phytophthora infestans, 
Macrosporium solani, and a bacterial disease are all known to occur. 

In addition to these data it may be added that out of many thousand 
specimens of diseased plants of various kinds submitted to the writer 
for examination during the past six years, not more than a dozen were 
affected by Phytophthora, while the Macrosporium disease was ob- 
served at least fifty times. Only two cases of Phytophthora have been 
observed in the field, both in Maryland, one in-1891 and one in 1893; 
cn the other hand, the Macrosporium disease has been observed half a 
hundred times in a8 many different localities. 

From this evidence it is believed the assertion may safely be made 
that Phytophthora infestans has been a comparatively rare fungus in 
the United States, at least during the last ten years. Furthermore, it 
is believed that much of the damage attributed to this fungus has 
been produced by the Macrosporium disease. 


OBSERVATIONS ON THE GENERAL EFFECTS OF THE MACROSPORIUM 
DISHASH AND ITS PREVENTION. 


During the summer and fall of 1892 some studies of the Macrosporium 
disease were made, and at the same time experiments were carried on 
with a view of preventing it. The following is a summary of the 
results: 

The disease at first appears as small, nearly circular, grayish brown 
spots on the older leaves of the plants. On close examination the spots: 
are seen to be made up of concentric rings of dark brown and gray 
tissue, and when young are to a certain extent limited by the veins of 
the leaf. The surface of the spots, especially on the upper side of 
the leaf, is roughened by more or less circular, narrow, dark brown 
elevations. As the disease progresses the spots become confluent, 
especially those along the edges of the leaves. In a week or ten days 
probably one-half the leaf surface will be affected, the rest assuming a 
sickly yelowish hue. Usually at the end of two or three weeks the 
entire leaf is brown and shriveled, but remains attached to the stem. 
The plant continues to grow feebly, but about a month after the dis- 
ease appears the entire plant, except the main stem, is dead. This 
remains green a week or so longer, and then dries up from lack of food 
andwater. As soon as the leaves are attacked the tubers stop growing, 
and although scarcely larger than walnuts they are mealy and keep well. 

The Phytophthora disease, on the other hand, generally comes on 
suddenly. Green and vigorous plants are killed to the ground in two 
or three days, the tissues becoming soft, blackish, and foul-smelling. 
The tubers are also attacked, the fungus reaching them through the 
stem and reducing the tissues to a rotten mass. 

The microscopic characters of the disease, together with the life his- 
tory of the fungus, have been carefully studied, but it is unnecessary to 
enter into details upon these matters heie. Suffice it to say that the 
fungus grows readily upon artificial media, producing an abundanceof 
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spores or reproductive bodies, which may, without difficulty, be made 
to infect healthy potato leaves. Spores of only one kind have been 
observed, and these live over winter on the dead potato leaves and can 
be made to infect the healthy ones as soon as they have attained the 
proper size. 

In order to obtain some information in regard to preventing the 
Macrosporium disease, two series of experiments were conducted in the 
summer and fall of 1892 at Garrett Park, Md. One of these was to 
ascertain the comparative value of Bordeaux mixture (full and half 
strength), ammoniacal copper carbonate solution, and sulphosteatite; 


Fic. 1.—Leaf of potato affected with the Macrosporium disease. 


the other was to try to prevent the attack of the disease after the 
piants were 10 or 12 inches high, but before the fungus had appeared. 
Without going into details it may be said that Bordeaux mixture, full 
strength, gave the best results. The following table gives the various 
treatments and yields: 


Vield of plats treated for the Macrosporium dciscase. 
J sp 


ee Yield per row of | 
CES 400 feet— Total | Weight 
a fe of 100 
+ NA nes a ar 
Plat. Method of treatment. Balable Unsal- | yield. Salable Unsal- Oey pa largest 
| ieatbas able ee seS able feet, | potatoes. 
Do +) potatoes. POLavocs. |yotatoes. ake ; 


1 
; Pounds. | Pounds. |Pounds.| Pounds. | Pounds. |Pounds. Pounds. 
1 | Sprayed with Bordeaux 
mixture, full strength, 


GipimMestsces peace Se 265 98 363 66 24 90 39 
2 | Untreated 47 49 96 23 24 47 22 
3 | Sprayed with ammoniacal 

solution of copper car- 

bonate 6 times.......... 58 95 153 14 24 38 22 
AN UMbreaved ace steam ie = 27 67 94 13 33 46 21 
5 | Sprayed with Bordeaux 

mixture, one-half 

strength, 5 times ......-. 162 79 241 40 19 59 35 
ClUmtreated dee see eos 38 37 15 19 18° 37 20 
7 | Dusted with sulphostea- 

ICO Cube va =)stetoe cial) <= 109 62 lil 27 15 42 26 
Bare Wtvea leds: sam cele aie ees a= 45 28 73 22 14 36 28 
2 | Sprayed with Bordeaux ' 


mixture, full strength, 
GWinksoon Beas eseen es aoe 289 80 369 53 16 74 AL 
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From the above table it will be seen that the plats treated with 
Bordeaux mixture, full strength, produced by far the largest quantity 
of potatoes and comparatively the largest number of marketable 
tubers, and that the full-strength mixture produced better results in 
all respects than the half strength. The untreated plats yielded only 
half as well as those receiving the full-strength Bordeaux mixture. 
The yield of the plat treated with sulphesteatite was about the same 
as the untreated plat, and that treated with ammoniacal solution 
yielded even Jess than those receiving no treatment, the solution hay- 
ing killed the foliage, thus stopping the growth of the tubers before. 
they were mature. 

The general conclusion is that Bordeaux mixture, fuil strength, 
applied five.or six times at intervals of ten days, is an effective remedy 
against.the Macrosporium disease, almost entirely preventing the 
fungus and thus increasing the yield and improving the quality of the 
crop. Sulphosteatite had tittle or no effect in preventing the disease, 
and ammoniacal copper carbonate solution injured the plants, so that 
its further use can not be recommended. 

In the second experiment Bordeaux mixture alone was used, the 
plats being treated four times. Soon after the first spraying the dis- 
ease began to show quite plainly upon the untreated plats, and by the 
middle of September the plants were entirely dead, while the treated 
were still green. The yield of the treated plats was four times that of 
the untreated. ; 

The results of both these experiments show that the Macrosporium 
disease can be snecessfully prevented by the use of Bordeaux mixture, 
full strength, applied from four to six times during the season. To 
obtain the best. results, the first treatment should be made when the 
plants are 4 to 6 inches high. After this the sprayings should be 
repeated every ten or twelve days. 


4 
, 


‘ WORK ON FUNGICIDES. _ 
Most of our knowledge on the subject of fungicides has been gained 
within the past eight or ten years. For many years certain peow- 
ders and liquids have been known to possess fungicidal value, but it is 
only within the last decade that really serious efforts have been made 
to increase our knowledge on the subject. Up to about 1878 sulphur 
was the main reliance as a remedy and preventive of fungous attacks 
of all kinds. With the advent of the downy mildew of the grape in 
France, however, efforts locking toward the discovery of a remedy or 
preventive of this pest greatly stimulated investigators in this par- 
ticular field. From 1878 to the present time there has been published 
a vast amount of literature bearing on the subject. This literature is 
widely scattered, the larger part of it being found in French, American, 
English, and Italian publications. With a view of bringing together 
the most Important ‘facts in regard to the matter a eritical biblio- 
graphical index was begun by the division something over two years 
ago. Mr. Fairchild was placed in charge of this work; and during the 
past year, with the exception of about three months spent in Chicago 
in charge of our exhibit at the World’s Columbian Exposition, his whole 
time has been given to the matter. The original plan of the work 
was to make a critical study of all the preparations known to have 
been used as fungicides, the investigations to include (1) a historical 
review of the discovery and use of the preparation, (2) a discussion of 
the various formulas and the manner of preparing the same, (3) the- 
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chemistry and fungicidal action of each preparation, (4) the toxicology 
of the fungicide, (5) its effect on the normal living plant, and (6).its 

_ fungicidal effectiveness. 
Mr. Fairchild was not able to complete the work as originally out- 
- lined, owing to the fact of his severing his connection with the division 
for the purpose of going abroad to study. It being seen early in the 
present year that the work as a whole could not be completed, at least 
by Mr. Fairchild, a special effort was put forth to finish the investiga- 
tions upon the Bordeaux mixture, this being considered the most 
important of all known fungicides. Accordingly, the data upon all 
the other preparations investigated were put in convenient shape for 
future use, and all the remaining time was devoted to a study of the 
Bordeaux mixture. This part of the work is now complete and ready 
to submit fer publication, forming, as pointed out elsewhere, Bulletin 

No. 6 of the division. 


BORDEAUX MIXTURE, 


In view of the interest in the subject it has been thought best to give 
here a résumé of the more important parts of the work. Beginning 
first, therefore, with a history of Bordeanx mixture, it may be said that 
it derives its name from Bordeaux, France, the place where it orig- 
inated. As first used the mixture was a thick paste, composed of milk 
of lime and copper sulphate, and was employed, to sprinkle on vines 
~ near highways in order to keep the former from being pillaged. Its 
conspicuousness, together with the prevalent idea that it was a virulent 
poison, rendered it very effective for the purpose named. It is not 
known when this practice originated, but it was first brought to the 
attention of viticulturists in 1885 by M. Millardet, professor of botany 
~ in the faculty of sciences of Bordeaux. 

Some time during the season of 1882 Millardet visited the vine- 
growing region about Médoc and learned from the vineyardists there 
that such vines as they treated with this paste were entirely free from 
downy mildew. _ In 1883 he commenced a series of experiments te test 
the value of the mixture used at Médoc, and in 1884 repeated the 

_experiments on a larger scale. Although the results of the work in 
1884 were not decisive, owing to absence of the disease, still the author 
communicated such information as he obtained to the Society of Agri- 
culture of Gironde May 1, 1885, and they at once set about testing the 
mixture. In 1885 Millardet repeated the experiments with marked suc- 
cess. To him, therefore, belongs the credit of bringing to the atten- 
tion of the public a practical method by which copper sulphate could 
be used as a remedy for downy mildew. 

- he discovery, if such it ean be called, ike that of the fungicidal 

properties of sulphur, was made at a most opportune time, and shows 
the immense practical value of this branch of vegetable pathology. 
Much of the study on the mixture since 1885 has been directed towards 
determining the most economical strength, the best methods of prep- 
aration and application, and the extension of its use for the prevention 
of aS large a number of plant diseases as possible. These questions 
have received more attention in America than in any other country, 
especially in the matter of testing this mixture as a preventive. 

In France, strange to say, the use of the mixture is as yet almost 
whoily confined to the treatment of vine diseases. Many methods of 
preparing the mixture have been proposed, the formulas differing prin- 
cipally in the amount of copper sulphate and lime present. 
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The smixture, as originally used by the viné-growers of Médoc and | 
afterwards described by Millardet, consisted of about 18 pounds ef cop- 
per sulphate and 34 pounds of lime to 28 gallons ef water. This was 
the formula first recommended and used in the United States. In 1888 
experiments were made in this country under the direction of this 
division, then a section of the Division of Botany, and also in France 
by Millardet with formulas containing copper sulphate in amounts 
varying from 13-2 pounds to 2-2 pounds to 20 gallons of water. 

The conclusions drawn from this work were that the weakest formula 
was fully as efficient in controlling downy mildew as the strongest. 
Accordingly, the same year the formula which has since come to be gen- 
erally recognized as the standard, and which consists of 6 pounds of 
copper sulphate and 4 pounds of lime to 22 gallons of water, was recom- 
mended by the writer in Circular No.6. This formula being firmly fixed in 
the minds of horticulturists, it has been suggested that, in referring to 
others, they should be reduced to the termsof the standard. Thus, should 
we diminish the strength one-half, we should refer to the mixture as the 
44.¢allon formula. The ratio of copper sulphate and lime, in otber 
words, would remain constant, the only variable factor being the water. 

Preparation of Bordeaux mixture.—In the preparation of the mixture 
some points recently brought out may be of interest. It has been 
found, for example, that much of the trouble in dissolving the copper 
may be avoided by tying the chemical in a piece of coarse gunny sack 
and suspending the package in the desired amount of water, 3 or 4 
inches beneath the surface. Six pounds of granulated copper sulphate 
suspended in half a barrel of water will frequently dissolve in an hour, 
while if thrown directly into the barrel and allowed to sink to the bot- 
tom it may require a day or even longer to dissolve. Patrigeon’s 
method of preparing the mixture has already been mentioned in the 
publications of the division. It may be referred to again, however, as 
it is worthy of extended trial. In this case the lime is not weighed, but 
is simply made into a milk, and what is supposed to be a sufficient 
amount added to the copper sulphate solution, the mixture being then 
tested with a half-saturated solution of potassium ferrocyanide or yellow 
prussiate of potash. If an insufficient amount of ime has been added, — 
the mixture turns a chocolate brown upon dropping in the potassium 
ferrocyanide solution. If enough lime is present, no appreciable reac- 
tion takes place. 

One other method of preparing the mixture may be mentioned here, 
i. e., making stock solutions of copper sulphate and lime. Fifty gallons 
of water will dissoive 200 pounds of copper sulphate; therefore in each 
gallon of the solution there will be 4 pounds of the chemical. One 
hundred and fifty pounds of lime and 50 gallons of water will make a 
milk containing 3 pounds of lime to the gallon. Therefore, to prepare 
from stock material 22 gallons of the standard Bordeaux mixture it 
will only be necessary to take 14 gallons of the copper solution, pour it 
into a barrel containing 20 gallons of water, then add 5 quarts of the 
milk of lime. If there is not enough lime present, as shown by the 
potassium ferrocyanide test, add lime until no reaction takes place. 

Chemistry and fungicidal action of Bordeaux mixture.-—With regard 
to the chemistry and fungicidal action of this mixture, it may be said 
that these questions are as yet butimperfectly understood. Aé first the 
reactions supposed to take place when the lime milk was added to the 
copper sulphate solution were thought to be simple, but more recent 
investigations show them to be somewhat complicated. However, as 
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these matters will be fully discussed in the bulletin referred to and do 
not specially concern the fruit-grower, they may be omitted here. 

The use of Bordeaus mixture from a hygienic standpoint.—Concerning 
the use of Bordeaux mixture froma hygienic standpoint, the investiga- 
tions carried on fully sustain the statements already made as regards 
the harmlessness of the preparation when properly applied. The action 
of copper upon the human system is as yet imper feetly understood. 
That it can not be classed with such poisons as arsenic, Ne mercury, 
and phosphorus has been quite clearly shown by a number of investi- 
gators. Furthermore, itis known that in the daily cena aii of food 
we absorb as much if not more copper than is found on a larger quan- 
tity of properly sprayed grapes than could possibly be eaten at one time 
by a single individual. 

Another objection often raised to the use of Bordeaux mixture is its 
final effect on the soil after yearly additions of the copper salt. Anum- 
ber of experiments to throw light upon this point have been made by 
careful workers, and the only conclusion which seems warrantable is 
that the fungicide has not an injurious action upon the soil and is not 
at all likely to bring about its sterility. 

The use of insecticides with Bordeaux mixture.—Recently it has been 
shown that the mixture can be used to great advantage in connection 
with the arsenites, particularly Paris green. The advantages of a com- 
bination of a fungicide and an insecticide are too evident to be dweit 
upon here. It must be remembered, however, that caution is necessary 
in using such combinations immediately preceding the ripening of the 
fruit. The arsenites as usually applied are wholly blown or washed 
away before the treated fruit is ripe. When combined with Bordeaux 
mixture, however, this is not the case; consequently it is highly prob- 
able that the insoluble arsenites will remain on the fruit as lohg as the 
mixture itself. The question is one which needs investigating, and. 
until settled by extensive experiments recommendations as regards 
the use of such combinations should be made with caution. 

In conclusion, it may be said that the diseases successfully treated 
with Bordeaux mixture have already reached a considerable number. 
As a matter of record the following list may be given: 

Apple scab (fusicladium dendriticum (Wallr.) Fekl.). 

Bean anthracnose (Colletotrichum lindemuthianum Sace. & Magn.). 
Beet downy mildew (Peronospora schachtti Fuckl.).. 

Cherry leaf-blight (Cylindrosporium padi Karsten). 

Currant Septoria (Septoria ribis Desmz). 

Grape black rot (Lestadia bidwellii (Ellis) Sace. \s : 

Grape downy mildew (Plasmopara viticola (B. & C. ) Berl. & de Toni). 
Mignonette leaf-blight (Cercospora resede Fuckl.). 

Pear leaf-blight (Entomosporium maculatum Léy.). 

Pear scab (Fusicladiwm pirinum (Lib.) Fekl.). 

Plum leaf-blight (Cylindrosporium padi Karsten). 

Plum leaf rust (Puccinia pruni Pers.). 

Potato blight or rot (Phytophthora infestans (Montaigne) de Bary). 
Potato leaf-blight or Macrosporium disease (Macrosporiwm solani Rav.). 
Quince leaf spot or blight (Entomosporiwm maculatum Lév.). 
Raspvperry anthracnose (Gloosporium venctum Speg.). 

Strawberry leaf-blight (Spherella fragarie (Tul.) Sacc.). 


WORK IN FLORIDA UPON THE DISHASES OF CiTROUS FRUITS 
AND OTHER SUSTROPICAL PLANTS. 


The work in Florida upon the diseases of citrous fruits and other 
subtropical plants has been pushed forward as rapidly as possible 
during the year. The laboratory, erected for the use of the Depart- 
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-ment by the citizens of Eustis, was not completed until April, and for 
this reason systematic work did not begin until late in the year. The 
building is 46 by 36 feet, and contains a library, two laboratory rooms, 
a culture room, and a dark room for photographie work. It is supplied 
with gas and compressed air by means of a machine purchased as a 
part of the laboratory equipment. The compressed air is especially 
valuable for blowpipe and other work where great heat is needed. © 

The library is 20 by 16 feet. and contains about 180 linear feet of wall 
shelving and a case with 75 compartments for periodicals. In addition 
to the publications belonging to the division, the library contains the 
private collections of Mr. Swingle and Mr. Webber,.the agents in 
charge, in all about 2,500 to 3,000 books and pamphlets, mainly special 
works bearing directly on the subjects under investigation. About 80 
pericdicals are regularly received and filed at the library. 

Each cf the laboratories has a wall table running the whole length 
of the room on the north side. These tables are furnished with cabi- 
nets ef drawers and shelves, and are admirably adapted for micro- 
scopie work. ‘he laboratories also contain tables for chemical work, 
with a sink atone end and a small shelf for chemical balanees supported 
on piers free from all connection with the floor or wall. Microscopes, 
microtomes, and other apparatus necessary for use in minute investiga- 
tions are, of course, provided. About 50 feet to the north of the build- 
ing isa small tool house and shop, 10 by 14 feet, containing a bench 
and tools necessary in making simple pieces of apparatus. The pumps 
and nozzles for field work in testing remedies are stored in this building. 

Besides erecting the building the citizens of Eustis have set aside for 

the use of the Department about 24 acres of land. Upon one-eighth 
acre of this the laboratory building is located, the rest being situated 
about thrée blocks distant. Itis planned to conduct on these grounds 
miscellaneous experiments upon the diseases of citrous and other fruits, 
as well as to keep on hand an assortment of the most important vari- 
eties of subtropical fruits. For the more extensive field werk cwners 
of groves in various parts of the State have generously donated orange, 
lemon, and other trees of all ages. Furthermore, in many cases the 
owners continue to take all necessary eare of the trees, besides far- 
nishing the laber for the experimental work, thus materially aiding in 
the investigations without expense to the Department. With these 
various facilities at hand and the agents directly on the ground the 
work can be done in a thoroughly practical manner. 
* Passing now to the investigations carried on during the year in the 
field and laboratory, it may be said that five principal diseases have 
been studied, namely, orange blight, foot rot, die-back, lemon seab, and 
sooty mold of various citrous fruits. All but the last are of an excep- 
tionally obscure nature. 


ORANGE BLIGHT. 


Blight is manifested first by a wilting of the leaves and second by a- 
pushing out of water shoots from the trunk. The whole top finally . 
loses its leaves and dies, and eventually the water sprouts, which at 
first appear healthy, also sicken and die. Very commonly there is 
a profuse late blooming the spring after the first appearance of the 
cisease, No fruit of any consequence is produced after the tree is 
attacked. The annual loss from this source is estimated at $200,000. 
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Field experiments on this malady were begun in the summer of 1891, 
a few small, healthy trees being budded from blighted ones, in the 
hope of determining whether the disease could be communicated in this 
manner. So far no blight has appeared on the budded trees. Owing 
to the small size of the trees used it was not considered a satisfactory 
test, so the following summer (1892) a trial was made on 12 fuil- 
grown bearing trees in Mr. John Fabyan’s grove at Leesburg, Fla., by - 
budding a small upper branch with buds from a blighted tree. As 
yet the blight has not developed in any of these trees. However, the 
time which bas elapsed since the trial was made is much too short to 
allow of any definite conelusions being drawn. The present year a 
somewhat similar experiment was started by budding the rocts of 6 
healthy bearing trees in Dr. Pendieton’s grove at Eustis with pieces of 
bark from blighted trees. If the disease proves to be communicable, 
much light will be thrown on its nature, making it possible probably to 
cope with it, as in the case of peach yellows in Michigan. 

Besides the foregoing experiments, others have been made to deter- 
mine if grafting the vigorous shoots produced during the second stage 
of the disease with some early-bearing variety, for the purpose of 
securing remunerative crops of fruit before the tree dies, can be done 
with profit. The effect of certain fertilizers with and without spray- 
ing in preventing the disease is also being tested. 

Another experiment in progress consists in copiously irrigating 
recently blighted trees every few days during dry weather. The fact 
that the first visible sign of the disease is a wilting of the-foliage sug- 
gests the possibility of checking the further progress of the malady by 
insuring an abundant supply of water to the roots. Finally, an exper- 
iment having the same object in view consists in adding to the soi 
about the trees fertilizers calculated to increase the retentiveness of 
the soil for moisture. 

Field observations of an extensive character made since 1891 seem 
to favor the view that th malady is contagious, and some evidence is 
at hand to show that prompt destruction of the first blighted trees 
will greatly diminish the likelihood of the spread of the disease. 
Oareful tests having this matter in view will be made as soon as groves 
in proper condition can be found, the work to be done in badly dis- 
eased groves and in those where the malady is just starting. 

The fact that the orange blight is of a very obscure nature, in many 
respects entirely different from any other known plant disease, necessi- 
tates much of the work being carried onin the laboratory. Investigations 
inte the anatomy of diseased as compared with healthy tissues are weil 
under way, and much carefully fixed and hardened material from a 
great number of cases has been accumulated for future study. The 
object of such studies is to find exactly what tissues are rendered 
abnormal by the disease and thus not only te render the diagnosis of 
doubtful cases more certain, but also to help greatly in showing what 
causes are probably at work. Laboratory researches having a similar 
aim have also been made on the physiclogy of diseased and healthy 
trees. Investigation of the loss of water from the wilting tissues has in 
particular thrown much light on the nature of themalady. Further 
studies on this subject, as well as on the earbon assimilation of diseased 
as compared with healthy leaves, are uuder way. Investigations are 
being conducted on the structure of the abnormal flowers so often pro- 
duced the spring following the attack, as it is possible the disease is 
spread through the medium of the flowers. It is also expected that 
these studies will explain the unfruitfuiness of diseased trees. Bacteri-. 
ological methods are being used in examining tissues for the presence of 
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germs. —These studies will be continued the’ coming year. Altogether 
it may be said that the results obtained so far from the work done in 
the field and in the laboratory have served to throw much light on the 
uature of the malady and promise results of great practical-value in the 
ratire. 


DIE-BACK, 


This disease is distinguished by numerous symptoms, of which the fel- 
lowing are the principal: The young twigs become stained by a reddish 
brown, resin-like exudation. The fruit early assumes an abnormal 
coloration, much of it soon falling, or in developing becomes large and 
coarse and frequently stained by a reddish exudation, like that occur- 
ring en the twigs. ‘the growth made by the young twigs in the spring 
frequently dies back from the tip several inches, hence the name. This 
malady causes the loss of much fruit, renders much more of poor qual- 
ity, and frequently permanently stunts or eventually kills the trees, es- 
pecially if the land be low or poorly drained. The annual loss resulting 
from this disease may be conservatively estimated at about $160,000. 

From various field observations it seems highly probable that the 
disease results from malnutrition, being probably induced in most cases 
by an excessive use of nitrogenous fertilizers. There is some evidence 
indicating also that the form of the fertilizer may have some effect in 
producing or aggravating the disease. Thus, in a region like Florida, 
where so general a use of commercial fertilizers is necessary, it 
becomes very important that a thorough knowledge of this disease be 
obtained. 

A form of the disease known as ‘soil die-back,” which is frequently 
by far the most destructive form, is not so obviously due to excess of 
nitrogen. It occurs on certain fields of limited area, which seem to 
produce the disease independently of the action of any fertilizer. Con- 
siderable loss is frequently incurred in planting out and nurturing 
eroves on these so-called die-back soils. This might, perhaps, be easily 
avoided if the causes producing the disease were better understood. 

In the study of die-back a series of field and laboratory experiments 
nave been planned, having in view the definite determination of the 
vauses and conditions producing the disease. Many of these have been 
inaugurated during the year, and others, itis hoped, may be started in 
a short time. In December, 1893, experiments were begun, using in 
different proportion the various kinds of fertilizer materials commonly 
employed to supply nitrogen. In each case only the form and quantity 
of the nitrogen content was varied, the phosphorie acid and potash 
being used in the form and quantity usually supposed to give the best 
results. In these experiments trees were selected of different ages and 
growing under different soil conditions. By continuing this exper- 
iment for several years light will probably be thrown on the cause 
or causes producing the malady. If, as supposed, the disease be due 
to exvess of nitrogen, suggestions will also probably be obtained on 
the kind and quantity of nitrogenous manure which will preduce the 
disease. 

In November, 1833, a series of water-culture experiments was started 
in the laboratory, having the same object in view as the above field 
experiments. In these pure chemicals were used, only the amount and 
form of nitrogen being varied. In this and the following series of tests 
with sand cultures the form and quantity of food supplied are under 
complete control and thus coustitute a necessary supplement to the field 
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experiments. Similar experiments with sand cultures, using 2-year- 
old trees, are also under way. 

Observations on soil die-back have led to the opinion that this form 
of disease may be due to the collection cf drainags nitrates. To test 
this theory experiments should be made wit an oe ge gauges placed 
in various positions in die-back and healthy soils. Con pled with this a 

careful physical and chemical examination of the healthy and die-back 
sous should be made. Certain lives of work, which may be designated 
as remedial treatments, have been inaugurated. In brief, this work 
consists of experiments to test the effect of mulching the trees, severing 
the taproot, draining the soil, and the application to the soil of certain 
substances to retard nitrification. 


FOOT ROT. 


Foot rot of the orange and lemon is manifested by the appearance of 
gum on the bark near ‘the surface of the soil, followed by the dying ef 
a larger or smaller area of the bark, which is finally thrown off. In 
severe cases the roots are affected in 2 Similar manner. Sometimes the 
treeis nearly girdled in the space of afew months. Whole groves have 
been destroyed by this disease within of a few years’ time. The trees 
when first attacked sometimes bear unusually heavy crops of fruit, but 
afterwards cease bearing. The annual loss from this malady in Florida 
alone is estimated at $150,000. The same disease occurs in Europe and 
Jalifornia. Budding on sour orange stock is an almost certain prevent- 
ive, but from the fact that sour stock does not thrive very well on some 
soils, and since many of the oldest and most valuable groves in the State 
are on sweet roots, it is highly desirable that a cheap and efiicient 
remedy be found for the disease. Already methods of treatment have: 
been studied which promise to prove successful in these respects. 

It seems probable that the principal cause operating to induce the 
malady is an imperfect aeration of the roots. Acting on this hypothe- 
sisit Is proposed to carry on experiments in removing the earth from 
about the larger roots, thus exposing them to the air. In a grove 
selected for the purpose the work .can be done by the use of a solid 
stream of water, under high pressure, from’an irrigation ie As there 
is considerable evidence to show that the fertilizers used have an 
influence on the appearance and spread of the malady, it is proposed to 
vary the amount and form used on the experimental plats in this grove. 
As it has been claimed that the gum from sick trees is able to induce 
the disease in proyiously healthy ones, when introduced into wounds 

made in the bark, trials to test this question are under way. 

in the way of laboratory studies work has been done on the structure 
of the diseased tissues and atthe same time searches made for parasites 
which may possibly cause or aggravate themalady. The most promis- 
ing line of work, however, is on the effectsof artificially controlling the 
supply of oxygen to the roots. For thispurpose plants are being grown 
in pots, which renders it possible to study at the same time the effects 
. of various fertilizers on the disease. 


SCAB. 


Scab of lemons, which also attacks limes, sour oranges, and Satsuma 
oranges, occurs inthe form of warty excrescences on the fruit and leaves. 
it sometimes causes the young fruit to fail off, but more commonly sim- 
ply disfigures it, reudering it unsalable, The aunual loss in the State 
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, from this disease is estimated at about $35,000. In some sections it is 
so serious that entire groves of lemon trees are cut off and rebudded to 
orange. It has been known to entirely cone 2 lime crop in agrove. 
itis proposed to begin spraying experiments on this disease early in 
the spring of 1894 in-the region of Lake Weir, Fla. The anatomical 
studies made of the diseased tissues show a corky formation, in many 
respects resembling potato scab. It is suspected that some similar 
micro-parasite may “be the cause of it, There is already some evidence 
going to show that strong sprays, such as are used against various 
destructive insects, may lessen or prevent the disease, and it is pro- 
posed to test in this regard several of the best f ungicides. Laboratory 
studies on the anatomy of the diseased tissues will be canvimmed and 
far ther § search will be made for possible parasites. 


SOOTY MOLD. 


This disease is due to the black fungus which follows the attacks of 
certain insects. In many places in Florida it is the cause of consider- 
able loss, probably $25,006 annually. It spreads over jeaves and fruit, 
imterrupting the normal fanctions.of the former and rendering the latter 
uusalable. Severe attacks may cause unfruitialness of the trees. The 
nature of the malady is such that it doubtless can be cured by properly 
timed spraying. Trials are being made of several sprays and there is 
good cause for thinking that some effectual remedy will be discovered. 


OTHER DISHASES OF CITROUS FRUITS. 


Aside from these diseases of major importance, causing an annual 
loss of prebably over $560;000, it may be said that there are alse a 
uumber of others of less moment being studied as time can be found. 
Among these may be mentioned gumming of the trunk or limbs at a 
distance from the ground; rotting of the reots u naccompanied by gum- 
mosis; and a molding of Persian limes, which not only causes the loss 
of the fruits, but also more or less of the branches bearing them. 


INVESTIGATIONS OF PLANT DISHASES ON THE PACIFIC COAST. 
FRUIT TRHE DISHASES. 


During the year the agent located at Santa Ana, Cal., has studied 
a number of plant diseases. Among those of special interest may 
be menticned a new disease affecting the buds and foliage of peach, 
cherry, and almond trees. Asa result of the attacks of the malady, 
which is known te be caused by a parasitic fungus, the trees make very 
little sro wth, and in consequence the crop of fruitis materially decreased. 
In most localities the disease is gaining ground and bids fair to limit 
the profitable growth of both the peach and almond, and perhaps the 
cherry. Compared with the shot-hole fungus (Oereospora circumscissa), 
if is more rapid in its action, especially on the new growth. In many 
imstances the tree fails to arrive at full leaf during the entire summer. 
lt is yet too early to say what may be accomplished with fungicides’ in 
the way of preventing the disease. Ii is hoped, however, that an oppor- 
tunity may be afforded during the ensuing year to test the preventive 
genon of the copper sprays upon it. 


A second new peach disease is now known to extend over most of — 


California. It was studied at Chico in the spring of 1893, and has 
since been received from different localities bordering on the Sierra 
Nevada and San Bernardino mountains. Itisa powdery inildew, prob- 
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“ 
ably a new species, and it attacks the fruit as well as the twigs and 
leaves. Itis more abundant upon the fruit, appearing at about the 
same time asleaf-curl, Just how serious this disease ig or may becomes 
in certain localities can not be said, but further studies of it will be made 
- and preventive experiments instituted when opportunity is offered. 

A third disease is annually killing a large number of trees on the 
coast. It is caused by a parasitic fungus attacking the roots and body 
of the tree at and below the surface of the ground. It is not confined 
to any one species, but kills the peach, cherry, apricot, and other 
deciduous fruit trees, as well as the almond and walnut. Considerable 
time has been given to a study of this disease. It has been found to 
exist in most of the valleys of California, and it is believed to extend 
over the entire coast region, wherever sufficient moisture exists for the 
growth of the fungus. In @ peach orchard of 11:6 acres, of which a 
careful record was taken in the spring of 1893, it was found that over 
31 per cent of the original trees had been killed by the parasite. Moat 
of the trees were replaced three to five times and each time they were 
killed. Young peach trees die in from two to four years, the spread 
and destructive action of the fungus being more rapid than that of the 
root-rot fungus (Dematophora necatrix) in the orchards and vineyards 
of Southern Europe. As attention has been given to this disease only 
during the past season, few experiments looking toward its cure or pre- 
vention have been made. As the parasitic nature of the trouble is no 
longer in doubt, growers will gain much by raising annual crops upon 
the infected soil. This practice should be followed instead of resetting 
trees. 

Root diseases of this nature are very difficult to combat, so that at 
present the above recommendation, coupled with the removal of the. 
affected trees, and the draining, loosening, and drying of infected soil is 
aboutallthatcan be suggested. When the disease shows above ground, | 
as it sometimes does, the trunks of the trees should be washed with 
Bordeaux mixture. This prevents the germination of such spores as 
may be formed and lodge on the bark. The Bordeaux mixture is alse 
useful in checking the development of the fungus for an indefinite 
-peried. For this purpose the mixture may be washed into the ground 
at the base of the tree, so as to soak the bark of the trunk below ground 


, and the tops of the maim roots.. This treatment, if thorough, will often 


prevent the fungus from girdling the tree, limiting its action to the 
lower roots and thereby saving the tree for a considerable time. This 
trunk and root treatment is especially valuable when applied to large 
and bearing trees. Walnut trees which have attained a large size are 
very easily treated in this manner, the process being simple and inex- 
pensive. Roots which were half rotted away were thus treated, and a 
later examination showed that the parasite was killed on the parts 


> treated, its upward progress in consequence being stopped. Bordeaux. 


mixture for this purpose should be comparatively strong, and to pre- 
vent injury to the roots somewhat more than the usual amount of lime 
must be used. ee a 

Leaf curl of the peach.—This destructive disease, occurring not only 
in California, but in many other parts of the country as well, was suc- 
cessfully prevented during the year. In the peach orchard where the 
work was carried on, it was found that the treated trees averaged 160 
pounds more fruit per tree than the untreated, although the latter were | 
exactly the same size as the former, and the soil conditions in both 
cases were practically identical. On this basis the yield of the entire 
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orchard of 20 acres, if treated, would have been ihereacea 345,600 
pounds, or more than seventeen car loads. It is desirable before mak- 
ing anny general recommendation in regard to the treatment of this 
disease to car ry on experiments for another season. This will be done 
the coming year in California and elsewhere. 


WALNUT DISHASEH. 


Rae ng the past spring certain nurserymen handling seedling wainwt 
< found th .e roots of their young trees more or less affected with 
ee or galls. The matter was called to the attention of tie agent, 
as it was feared the disease might spread by means of the infected 
stock. An examination showed the galls to be the work of a nematode 
worm. It has been found that these worms are very numerous in seme 
of the more sandy and moist situations of southern California, and 
that they attack many kinds of plants.. So far as observed, the wal- 
nut, fig, and peach are most affected, and the harm is done tainly t to 
nursery stock, large numbers of young trees being wholly unfitted for 
sale. 

An effort was made to learn if a hardy root could be found upon 
which the soft-shell walnut might be grafted. It was ascertained that 
the hybrids between the English walnut (Juglans regia) and the Uah- 
fornia walnut (Juglans californica) were affected. It was then thought 
possible that the California species itself might be exempt. A gnan- 
tity of nuts were therefore procured, sprouted, and grown in infected 
earth, but a later examination of their roots showed that they, too, had 
becomeinfected. A study of the hard-shell walnut groves showed that 
these trees were but little subject to the trouble, and it is now thought 
that this tree Oy serve aS a stock upon which to graft the soft-shell 
variety. In addition to being almost free from the work of nematodes, 
it is also largely exempt from the crown gall or black knot so inj avious 
to the more tender soft shell. Grafting upon this stock may thus serve 
a double purpose if these diseases should become so Serious as to makes 
it advisable to resort to grafted trees. 

Another disease of the soft-shell walnut has caused some alarm 
among growers in the southern coast counties. It is not known as yet 

hether the primary cause of the trouble is due to some derangement 
of the vital functions of the plant or to parasitic organisms. The prog 
ress and destructive action of the disease are certainly very apparent. 
A small black spot first appears on the side of the nut husk while the 
kernel is still in the milk. The death of tissue beneath this spot grad. 
ually extends, spreading inward, and soon reaching the shell. Unless 
the sheil is already hard the decay penetrates through to the soft meat 
of the nut within, and the whole is soon disorga ripen and turns black 
As high as 50 per cent cf the soft-shell nuts have been destroyed on 
many trees observed, and appearances indicate an increase o: the 
trouble. 

A study of the diseased tissue shows the presence of a bacillus, the 
organism being constantly present. Pure cultures of the bacillus bave 
been obtained for spring inoculations, the tissue of the nut husk being 
too firm in the later part of the season to test the action of the organ. 
ism with any degree of certainty. Observations indicate that unfaver. 
able root conditions for the trees may have an important bearing on the 
primary development of the trouble. 
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Coulure of grapes.—One of the leading lines of work of the year has 
been the study of coulure, or the premature fall of the bloom and fruit 
of the raisin grapes. During the winter a circular letter was sent to 
many growers in the San Joaquin Valley and elsewhere, asking for infor- 
mation as to the comparative hardiness of varieties, the bearing of soil 
and age on the disease, the losses sustained, the supposed cause of the 
dropping, ete. Much general information and many valuable facts were 
thus obtained as a groundwork for the season’s experiments. The 
majority of replies were in harmony with observations made in the field 
in 1892, so far as the main cause of the trouble is concerned. It is evi- 
dent that unfavorable temperature and other atmospheric conditions, 
acting on the highly bred and tender Muscat of Alexandria and Mus- 
catel Gordo Blanco varieties during bloom, result in infertile or nonfe- 
cundated flowers. This lack of fertilization causes the flowers to fall 
or else to develop into small, seedless berries, resulting in the formation 
of imperfect bunches. Coulure caused a loss of over $600,000 to the 
San Joaquin Valley alone in the single season of 1892. 

Three main lines of work have been pursued looking to the preven- 
tion of the trouble: (1) A study of the effects of grafting susceptible 
varieties upon more hardy roots; (2) the stimulation of vines by sprays 
and root treatment just prior to the period of bloom; (3) the crossing 
of the Muscat of Alexandria with a good variety of raisin grape not 
subject to coulure, so as to obtain resistance combined with desirable 
qualities of fruit. 

The first line of work has shown that coulure may be largely pre- 
vented by grafting. The second series of experiments has given 
mostly negative results. From the crossing of stocks the best results 
are expected. A vine known in California as the Malaga, and usually 
grown as a raisin grape, has been selected to cross with the Muscat 
of Alexandria. It embodies hardiness of bloom, top, and root, and 
the qualities which appear desirable. A suitable location for conduct- 
ing the work was found in the Lucerne Vineyard at Hanford, Cal. 
During the blooming season the crossing was successfully accomplished, 
the Malaga being used as the pollinating variety. Asa result of this 
cross several hundred berries set and arrived at maturity. It is 
hoped that plants grown from the seed of these berries will possess 
most of the hardy qualities of flower, top, and root, so marked in the 
Malaga. This view is based on the results obtained by Prof. Millardet 
in the production of over 10,000 hybrid vines. His work has shown that 
the vine used as the father transmits its hardiness to the new variety. 
Every effort will be made to obtain as many seedling plants as possible 
from the berries, and a careful selection from these seedlings should 
give a vine inheriting the fruiting qualities of the Muscat and the 
hardiness of the Malaga. It is hoped to enlarge upon this work the 
coming spring, when an effort will be made to cross the Malaga with 
the Muscatel Gordo Blanco and possibly with the Huasco Muscat and 
- others. This line of work has never been properly developed in respect 
to the raisin grapes, and great opportunities are offered to benefit the 
raisin industry. A bulletin on coulure of raisin grapes is now being 
prepared, embodying the results to date. It will include a translation 

of a paper by Prof. Millardet on the hybridization of the vine. 

; California vine disease.—The work on the California vine disease has 
been mainly histological and comparative. A study of the root sys- 
tem was made in the field both in midwinter and in midsummer. 
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Muelr careful excavation was done about the roots of old and young 
typically diseased vines. All portions of the roots were carefully 
examined, the results, so far as throwing light on the cause of the 
disease, being unsatisfactory. The laboratory work has failed to reveal 
any organism capable of producing the disease, although the fresh tis- 
sues have been thoroughly studied. In this connection the work done 
by Viala, which was referred to in my last report, has been looked into 
very carefully. While the appearances figured by Viala are clearly to be 
seen in the leaf, the evidence that they represent, as claimed by him, a 
vacuolated Plasmodium abnormal to the vine (a species of parasitic 
Plasmodiophora) is certainly negative thus far. The literature on Plas- 
modiophora has been consulted and many careful observations and 
studies of Plasmodiophora brassice (club reot of cabbage) have been 
made. The ease and certainty with which the spore-crowded cells may 
be distinguished in plants attacked by this parasite is worthy of remark 
when compared. with the total lack of any such spore forms in the vine. 
Furthermore, the tissues infected by the Plasmodiophora readily yield 
up their ameeboid forms in cultures when taken at the right stage; on 
the other hand, the vine tissue wholly fails to set free any such organism 
even under apparently the most favorable conditions. Through the 
kindness of Prof. Millardet, leaves affected by Brunissure, the Euro- 
pean vine disease, have recently been received and compared with the 
foliage affected by the California disease. The studies made so far indi- 
eate that the two are widely different in nature. In Brunissure the 
upper epidermal cells are filled with a gum-like deposit (removed by 
the treatment of sections, as recommended by Prof. Viala), and the 
effects of the trouble are at the beginning superficial, appearing on the 
upper surface first, and for a long time not extending to the under side 
of the leaf. 
In the California disease the characteristic foliage markings affect 
_both sides of the leaf alike, passing directly through from upper to 
under surface, while the upper epidermal cells are not filled with gum. 
Further than this the markings peculiar to Brunissure may be at the 
side of the veins or include them, or the veins may limit the spread of 
the markings. This is totally different from the California disease, 
where the death of the tissue does not extend to the veins and its 
spread is not limited to any portion of*the leaf tissue. Finally it may 
be said that the published evidence that Brunissure and the California 
malady are caused by species of Plasmodiophora needs to be supported 
by the isolation of the organism claimed to be present. It is also nec- 
essary that the spore form be found and described. There seems no 
sufficient reason why such large and well-filled cells as those of the 
palisade tissue of the vine leaf should not allow the escape of the plas- 
modium in moist cultures, as with Plasmodiophora brassice, if such a 
parasite be really present. The past season has shown that the disease 
has lost much of its virulence, but it remains present in most of the 
vine-growing sections of Los Angeles, Riverside, San Barnardino, and 
Orange counties. Some of the younger vineyards showing no signs of 
disease in 1892 developed it to some extent in 1893. 


THE PEACH YELLOWS INVESTIGATIONS. 


During the early part of the year the agent in charge of this work © 
was occupied largely in the preparation of Bulletin No. 4, on experi- 
ments with fertilizers for the prevention and cure of peach yellows. 
Field work upon various problems bearing on the cause of yellows has 
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been continued in Michigan, Pennsylvania, Maryland, and Delaware, 
special attention being given to the questions of root immunity and the 
possibility of the transmission of the disease through the pollen tube. 
The peach belt of southwestern Michigan was visited, with results con- 
firmatory of former observations, viz, that while peach yellows occurs 
over almost the entire peach district along Lake Michigan, itis discour- 
agingly prevalent only in those localities where the law requiring the 
prompt destruction of affected trees is disregarded. In such localities 
the disease is as prevalent as anywhere along the Atlantic coast, while 
in localities which enforce the law many fine orchards are to be seen, 
the majority of the trees are healthy, and the culture of the peach 
is profitable. There is no longer any doubtas to the wisdom of destroy- 
ing all affected trees as soon as the first symptoms of yellows appear, 
and that this belief is gaining ground among practical men is shown 
by the fact that since this investigation was undertaken five States 
have passed laws requiring the prompt destruction of all trees showing 
Symptoms of this disease. The States which now have, such a law 
applicabie to the whole or a part of their territory are Michigan, New 
York, Connecticut, Pennsylvania, Delaware, Maryland, Virginia, and 
California, and in Canada the Province of Ontario. Microscopic exam- 
inations of diseased and bealthy tissues are now in progress, but not 
ready to be reported. 


MISCELLANEOUS WORK OF THE DIVISION. 


In addition to the more detailed investigations described in the pre- 
ceding pages, the division has had under observation during the year 
a number of minor matters, mention of which may not be out of place 
here. Two diseases affecting melons have been studied, with interest- 
ing results. The first attacks muskmelons, and in certain sections of 
the country destroys the foliage of entire fields. Constantly associated 
with this disease is a fungus belonging to the genus Alternaria, 
and it has been proved that it is the cause of the trouble. The other 
disease, which attacks cucumbers, muskmelons, and squashes, begins 
in the form of a wilt, one or more of the branches and sometimes the 
entire plant succumbing as suddenly as though the stem had been 
severed from the root. The wilted condition may continue for a few 
days, the length of time depending somewhat on the weather; then the 
affected parts wither and dry up completely. Bacteria, which clog and 
break down the fibro-vascular bundles or water-conducting tissues of 
the plant, have been found constantly associated with the disease. 
Cutting offthe water supply causes the plant to wilt, and the other 
effects noted naturally follow. 

The disease was produced by artificially pricking the germs of the 
fungus into the blade of the leaf, and this, together with the fact that 
insect bites or punctures invariably precede the first symptoms of the 
trouble, is strong evidence that the carriers of the disease are insects. 
Some experiments looking toward the prevention of the two diseases 
described have been made, but as yet it is too early fo speak definitely 
upon this matter. 

During the year cors'derable attention has been given to the diseases 
of plants under glass. Diseases of Jettuce, cucumber, tomato, and other 
plants have been studied and some interesting results obtained. In 
work of this kind little benefit.results from the application of the ordi- 
nary methods of combating fungous diseases in the field. Many of the 
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diseases of plants under glass are due primarily to improper cultural 
methods, and in order to point out and correct these, it is manifestly 
necessary to know what are the proper methods to pursue in order to 
grow a plant to the highest state of perfection. Such knowledge is 
gained only by actual experience and the careful application of laws 
governing plant physiology. 

Under the head of miscellaneous work may also be mentioned the 
part taken by the division in the World’s Columbian Exposition. Tor 
the greater part of the year preceding the opening of the Exposition 
much of my own time, together with that of several assistants, was 
given to the preparation of the exhibit of the division. From about 
the middle of April until the 1st of October a member of the divisional 
force was. kept constantly on the ground to point out the laboratory 
methods in use by the division and to explain other matters to visitors 
interested in the scientific and practical part of our work. On the 
whole it may be stated that the exhibit was the means of awakening 
much interest in the work of the division. 


REPORT OF THE ASSISTANT POMOLOGIST 


Str: The position of Pomologist having been vacant during the 
greater part of the year, it devolves upon me to,transmit herewith a con- 
densed report of the work of the Division of Pomology during 1893, 

Very respectfully, 
- Wn. A. TAYLOR, 
Assistant Pomologist. 
Hon. J. STERLING Morton, 
Secretary. 


OFFICE WORK. 


Since June 15 the position of Pomologist has been vacant. Of the 
special agents, one was dispensed with early in the year, but the other, . 
Mr. T. T. Lyon, of Michigan, has been retained. A fruit modeler has 
been employed, so that additions to the collection of models exhibited 
at the World’s Fair may be made as suitable specimen fruits are 
received. 

The extra work required by the completion of exhibits for the World’s 
Fair and the subsequent decrease in the working force of the division 
have necessarily limited field work and delayed the preparation of matter 
for publication. The manuscript for the bulletin on nut culture, how- 
ever, has been revised and the original illustrations for it have been 
completed, so that it is now nearly ready for transmittal. 

The correspondence of the division is extensive, covering a wide 
range of subjects, and its disposition requires much time. The prepara- 
tion of conscientious and careful replies to all letters received often 
involves interruption in the constructive work of the division, yet the 
beneficial influences of such correspondence seem to be of sufficient im- 
portance to the fruit-growing public to justify the time devoted to it. 

During the year papers or addresses have been presented by repre- 
sentatives of the division before horticultural societies in Maine, Con- 
necticut, Delaware, and North Carolina, and before the American Asso- 
ciation of Nurserymen, the American Pomological Society, and the 
Horticultural Congress held in Chicago. Numerous other requests 
for such services have been refused, to prevent undue encroachment 
upon the other work of the division, but the results of frequent inter- 
course between the officers of the division and those in whose interests 
it was established are such as to make it a matter of regret that more 


such meetings could not have been attended. 
277 


278 REPORT OF THE SECRETARY OF AGRICULTURE. 
THE FRUIT CROP OF THE YEAR. 


The season was marked by two striking features—the almost univer- 
sal failure of the winter apple crop in sections which ordinarily furnish 
an abundant supply of that fruit, and the large crops of peaches and 
grapes in the regions where those fruits are chiefly grown. 


CLIMATIC CONDITIONS. 


The winter of 1892~'93 was noticeable for its long continued, severe, 
and steady cold, the temperature during the period from October to 
March, inclusive, being below normal over most of the region east of 
the Rocky Mountains. The precipitation during this period was also 
less than usual over most of the country. On the Pacific slope these 
conditions were partially reversed, the temperature being more nearly 
normal and the precipitation considerably above the average. 

In most sections less damage was done to tender fruit trees and the 
grape than was at one time anticipated. Some injury to small fruits 
was experienced, particularly in the middle and upper Mississippi Val- 
ley regions, owing to the fact that during the unusually cold weather 
ot January and February the plants and bushes were but slightly pro- 
tected by snow. 

Taken as a whole, the winter was a favorable one for the fruit-grow- 
ing industry, and the promising condition of orchards in early spring 
afforded additional proof that a winter of steady cold weather, even 
though severe, is less injurious to the trees and plants of temperate 
climates than a season of higher mean temperature, in which mild peri- 
ods are followed by sudden and marked cold waves. 


APPLES AND PEARS. 


The failure of the apple crop was probably not chargeable to the 
severe winter, but in many sections to the damage to foliage and gen- 
eral vigor of the trees by leaf-blight and scab during the previous 
season. In other sections it was due to the fact that the trees had been 
allowed to exhaust themselves by overbearing in 1891 and 1892. 
These causes, together with unfavorable weather at blossoming time, 
conspired to prevent an average crop of this fruit in most parts of the 
country. The most notabie exception was the region including the 
States of New Jersey, Delaware, Pennsylvania, Maryland, and Vir- 
ginia, where a fair crop of apples was grown. In the first two States, 
however, the yield of marketable winter fruit was greatly lesssened by 
severe wind and rain storms in August and October, which beat the 
fruit from the trees and greatly diminished its value. In consequence 
of the short crop in most sections, prices of good apples have been high. 
In many instances-they have sold in the markets at higher prices than 
oranges, and for the first time in many years apple dealers of New 
York and Ohio have been compelled to look to Maryland and Virginia 
for their winter fruit. 

Apple exports during the year have not exceeded 22 per cent of those 
during 1892, while the average value per barrel of exported fruit has 
been about 17 per cent higher than in 1892, the export valuation during 
the two years being reported by the Treasury Department at $2.55 and 
$2.99 per barrel, respectively. In California and Oregon the apple 
crop has been good, and numerous carload shipments to Eastern mar- 
kets have been made. One carload of 1,000 forty-five pound boxes of 
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Bellflower froin California is reported to have been sold in St. Louis 
in November for $1,800, or at the rate of 44 cents per pound. This 
price leaves a handsome profit to the grower after deducting shipping 
and other expenses. 

The yield of pears has been below the average except in the South, 
where the Kieffer and Le Conte varieties bore full crops. 


PEACHES, PLUMS, AND SMALL FRUITS. 


The crop of peaches was large in the sections which produce this 
fruit in commercial quantity, notably in Texas, Mississippi, Michigan, 
Connecticut, and on the Chesapeake peninsula. The fruit of late varie- 
ties was much damaged, and in some cases totally destroyed, by the vio- 
lent storm of August 28-29. Prices of this fruit ruled low during most 
of the season. : 

The plum crop was less than an average one in most sections, though 
in the prune districts of the Pacific slope the crop was large, some esti- 
mates placing the yield of prunes as high as 50,000,000 pounds. 

Small fruits yielded a short crop; the later ones, such as raspberries 
and blackberries, which survived the winter, having been cut off by 
drought in many sections. 

GRAPES. 


Grapes were everywhere abundant, and in the principal grape-pro- 
ducing belts they were of excellent quality, being less affected by black 
rot than for several seasons past. The recent extension of the period 
during which fresh grapes are obtainable in our markets is one of 
the surprising developments in modern commercial pomology. Fresh 
grapes of American production can now be had from June to March at 
prices varying from 3 cents to 30 cents per pound at retail. They are 
all grown out of doors, the lengthening of the season being due to the 
increased planting of table grapes in the South, the improved trans- 
portation facilities, and cheap cold-storage. 

In Florida the Niagara is now grown to a considerable extent for 
shipment. It ripens during June and July and is followed by the bet- 
ter dessert varieties, such as Delaware, Brighton, and Concord, from 
the Piedmont region of South Carolina. Then in succession the mar- 
kets are supplied with Moore Early, Brighton, Delaware, Concord, 
etc., from North Carolina and Virginia during July and August. By 
September 1 the early varieties from the Ohio lake region and the great 
market vineyards of New York reach the market, and grapes are abun- 
dant and cheap until December. The later varieties, such as Catawba 
and Isabella, from the last-named region, are kept in good condition 
in cold-storage establishments until March, being withdrawn in small 
quantities to suit the needs of the market as the season wanes. In view 
of the marked success attained by New York exhibitors of this fruit at 
the World’s Fair, where clusters of several varieties of the crop of 1892 
were shown in good eating condition in July, 1893, it may reasonably 
be expected that in the near future the grape will compete in our mar- 
kets with the apple, as an “all the year round” dessert fruit. 

When it is noted that this wide extension of the market season has 
been accomplished within the limits of a single botanical species (our 
earliest and latest market varieties belonging to Vitis labrusca), and 
during a period of less than eighty years since the first named variety 
of that species was introduced to cultivation, the radical nature of 
recent progress becomes more apparent. 
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The large yield of grapes has resulted in an over-supply at cer- 
tain times in most markets, and as a rule prices have been low. 
Improved methods of distribution and reduced expense in marketing 
have left a margin of profit for careful growers, however, while the 
opportunity of securing grapes of good quality at low prices has been ’ 
a blessing to thousands of our working people. ; 

The raisin-grape crop of California has been a large one and prices 
have been rather low. 


ORANGES AND LEMONS. 


The orange crop in Florida promises to be the largest ever grown in 
that State, and prices up to theend of the year have ruled low. Much 
the same condition exists in California. In both States large areas 
planted in former years with this fruit are now coming into bearing. 
A Jeading problem with the growers is to find a market for their product 
at profitable prices. An attempt at direct shipment from Florida to 
England, as noted in the report of the Pomologist last year, was not 
entirely successful, and the experiment has not been repeated on so 
large ascale. Shipments of choice fruit, carefully packed and handled, 
were made during October and November from Florida, via railroad to 
New York, thence by fast steamer to Liverpool, with good success. 
The quantity marketed abroad in this way has exceeded the single 
cargo of last year, and prices have been fairly remunerative. : 

An extension of the ripening season of this fruit by the origination 
or discovery of varieties ripening earlier or later than those now grown 
is desirable. Several such have recently come to notice, and further 
advances in this line are needed. 

The lemon, from the fact that it is more easily injured by cold than 
the orange, has not until recently received the attention it deserves 
in this country. It must be said, too, that the measure of success thus 
far attained by planters of this fruit in Florida has not been encourag- 
ing. Comparatively few prime lemons have yet been marketed from that 
State. Transportation charges favor the European rather than the 
Florida grower, as the freight charge from the Mediterranean ports to 
New York is one-third less than that from Florida points to the same city. 
Lnportations of lemons for the year show a decrease of about 3 per cent, 
the total value of the imported fruit being $4,680,353 in 1893, as com- 
pared with $4,831,334 in 1892. 

The fact that lemons of the finest quality can be produced in south- 
ern California renders this one of the most promising fruits for plant- 
ing in that region at the present time, as the California product can 
probably compete successfully with Mediterranean fruit in the markets 
of the West. 


FIGS. 


The fig, though long grown in a small way in the Southern States, 
has hitherto been an unimportant commercial crop in the United States, 
outside of California, but is now attracting considerable attention in 
the Gulf States as a market fruit. The crop this year was a large one 
in that section. Though the climatic conditions there do not favor the 
production of dried figs, it has been discovered that the fruit-can be 
easily canned, and when thus prepared it meets with aready sale. In 
southern Mississippi considerable and annually increasing quantities 
have been put up by the canneries for several years. Most of the older 
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fruiting trees are found in gardens and dooryards. As some single 
trees yield from $20 to $30 per season from the sale of fresh fruit to 
the canners, many new plantings have been recently made. 

Certain difficulties in bringing the trees up toa bearing age have 
been experienced, owing to the susceptibility of the young trees to dam- 
age by frost and the necessity for pursuing a method of culture differ- 
ent from that practiced with other deciduous fruits. The Mississippi 
Agricultural Experiment Station is paying some attention to this sub- 
ject at its branch station at Ocean Springs. Judging from the results 
obtained there, it is thought probable that a method of treatment 
modeled after that which the tree receives in dooryards will be found 
best adapted to it, and that it will soon be added to the list of profitable 
fruit crops for the Gulf region. 


EXHIBIT OF THE DIVISION AT THE WORLD'S FAIR. 


For the Department exhibit in the Government Building a collection 
of wax models of fruit, numbering nearly 1,000 specimens, was prepared. 
It included about 625 varieties, representing 40 native and introduced 
species and numerous hybrids. Special care was observed to make the 
models exact duplicates in size, form, and color of the originals they 
represented. 

The exhibit was intended to afford a means for studying and compar- 
ing the outside characteristics of the varieties of our cultivated fruits, 
regardless of time or season. To cover the wide range of variation due 
to soil and climate which is found in almost every well-known variety, 
it was found necessary to prepare models illustrating as far as possible 
the changes that result from growing the leading varieties in regions 
that differ widely in soil and climatic conditions. Thus, in the case of 
one leading variety of the apple, twenty models were shown, each a dup- 
licate of a specimen regarded as typical of the variety as it appears 
when grown in a particular locality. 

As this collection is to be preserved for the use of the division, it is 
important that it be enlarged. by the addition of other varieties and of 
other specimens illustrating further variations found in varieties already 
modeled. Such work has been continued in a small way during the 
year, and a number of additions have already been made to it. 

Nut culture in this country has but recently attained commercial 
importance. Itis, however, attracting much attention in some sections, 
and its judicious extension is worthy of encouragement. The exhibit 
at Chicago was specially designed to aid the intending nut-grower to 
select varieties for planting, by affording him an opportunity to com- 
pare their merits and defects by personal observation. 

Other features of the division exhibit were a cultural exhibit of straw- 
berries, a collection of colored illustrations of fruits, and an illustration 
of the methods followed in this office in recording and describing fruits 
received for examination. 

The larger part of the exhibit is to be returned and displayed in the 
museum of the Department. An exchange has been arranged by which 
a set of models of Japanese fruits, exhibited at Chicago by the Japanese 
Comunission, is to be added to it. Prof... V. Munson, of Denison, Tex., 
has donated to the division his entire exhibit, comprising herbarium 
specimens, sections of wood, photographs of fresh fruit and leaves, and 
specimen clusters of fruit, of all American species of the grape and 
numerous hybrids. ‘This collection has been made with great care, and 
illustrates the conclusions in regard to the classification of American 
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grapes which Prof. Munson reached when investigating that subject 
recently as a special agent of this division. The collection will be 
accessible to all persons who wish to study and examine it. 


UNCERTAINTY OF VARIETAL NAMES OF FRUITS. 


The comparison of specimens of leading varieties of fruits received 
for modeling has yielded some results that seem to warrant a thorough 
investigation of the varieties of tree fruits that are of commercial im- 
portance. 

In addition to the wide variations found in well-established varieties, 
which are evidently the effect of soil and climate upon the tree and 
fruit, a number of. cases have been found in which’ there are in our 
nurseries and orchards clearly defined different strains of the leading 
grafted or budded varieties. Most of the cases thus far noticed have 
been found in the apple and peach. These differences extend through 
almost the entire range of varietal characters, including size, form, 
color, season of ripening, color and texture of flesh, flavor, and keep- 
ing.quality. Though perhaps not sufficiently marked to warrant the 
division of existing sorts into two or more varieties each, with the mul- 
tiplication of names that would result, they are certainly of enough 
economic importance to engage the attention of propagators of these 
fruits. 

As examples of such variations a few specific cases may be noted. A 
Maine apple-grower sends specimens of a strain of Tompkins King, 
which, though grown in the same orchard, is much more oblong and 
conical than the typical form of that variety. The new type is also a 
better keeper. Both forms are known as Tompkins King, but as they 
are evidently different and one probably superior to the other an inves- 
tigation should be made and a comparative test instituted that the 
better one may be selected for propagation. Another Maine grower 
furnished specimens of an apple upon which he has taken prizes at 
fruit shows, where he exhibited it as Baldwin. Though bearing a close 
general outside resemblance to that variety, it differs so widely in text- 
ure of flesh and flavor and. is so inferior in quality that, when cut, it is 
readily distinguished from Baldwin. From California two distinet types 
of Rome Beauty have been received, which show constant variations in 
size, form, and color, though grown in adjoining orchards. In this case, 
* each strain can be found to the extent of several thousand trees in a 
single locality, and in all the cases cited the different strains are found 
to have been quite largely propagated, so that the possibility that the 
variation may be due to a direct effect of stock upon scion is elimi- 
nated. 

In the peach, the variation within varieties is even more apparent. 
Such old and widely recommended sorts as Crawford Early, Foster, 
Oldmixon, and Stump are each found to contain two or more strains 
differing in size, form, color, season of ripening, quality, and produc- 
tiveness. Irom the desultory investigation which it has been possible 
to make thus far, it is evident that our leading fruit varieties are much 
less distinctly and accurately designated by their names than is generally 
supposed. 

As intending planters depend largely upon the advice of those who 
have had experience, in making selections of varieties for planting, it 
is important that the same varietal names should stand for the same 
sorts in all parts of the country. Very few fruit-growers now propa- 
gate their own trees for orchard planting; most of them are conse- 
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quently dependent upon the honesty, carefulness, and competence of 
the nurserymen who supply them with young trees. A careful and 
thorough field investigation and comparison of types, with a view to 
Selecting the best one of each of the leading varieties for propagation, 
would meet the hearty approval of all honest nurserymen and result 
in great future benefit to the fruit-growing public. Sucha work would 
properly come within the province of this division. It should include 
a close investigation and comparison of trees in regard to vigor and 
habit of growth, hardiness, and productiveness, and of the fruit in 
regard to size, form, color, flavor, season of ripening, and keeping 
quality. After definite conclusions are reached, nurserymen and fruit- 
growers could be notified and arrangements easily made by which they 
could secure at their own expense scions of approved strains for propa- 
gation. : 

The question of how this divergence within varieties has come about 
is an interesting one. Its answer in many cases can be only a matter 
of conjecture. In the stone fruits, particularly the peach and the plum, 
it has probably often resulted from the selection of buds for propaga- 
tion from seedling trees, which, while bearing a general resemblance to 
the parent varieties, were different in some one or more particulars, often 
undesirable ones. In other cases it may have come from bud variation, 
a phenomenon to which are probably due most of the existing differences 
found within the varieties of the apple, though in some classes of this 
fruit, notably the Russian importations, there are numerous reputed 
seedling varieties that so closely resemble one another that they can 
be distinguished with difficulty even by experts. 


SEEDS, PLANTS, AND SCIONS RECEIVED AND DISTRIBUTED. 


Few importations of foreign varieties for introduction have been 
made; some exchanges with foreign nurserymen and fruit-growers have 
been arranged which it is hoped will prove mutually profitable. In 
this way varieties of several fruits have been secured and distributed. 
Seeds or scions of others have been furnished to the division by origi- 
nators, for distribution, so that in all about 70 fruit-producing varieties 
have been received. They have been placed with 128 experiment sta- 
tions and private growers for testing. 

For the information of the general public it is perhaps well to state 
that no general distribution of such varieties is made. In most cases 
but few plants or scions of a variety are received and these are placed 
where they can be carefully and fairly tested in a climate likely to be 
suitable for their growth. They are usually placéd with the State 
experiment stations, if such exist in the region in question, or if not, 
then with private growers there who are known to have special facili- 
ties for testing them. 

When originators desire to reserve the right to disseminate the vari- 
eties furnished, they are sent to the experiment stations under restric- 
tions, so that the property right in the variety is retained by the origi- 
nator. In this way a general and fair test of the variety is made 
possible previous to its introduction and sale, a plan which can hardly 
fail to protect fruit-planters against many of the evils resulting from 
the indiscriminate introduction of untried sorts. 


APPLE. 


Through the kindness of Mr. Sigmund Katona, of Kecskemet, Hun- 
gary, scions of 24 varieties of the apple were received. These varieties 
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Mr. Katona regards as some of the most valuable Hungarian sorts, and 
they have not previously been introduced to this country. They were 
distributed to 8 experiment stations and 7 individuals in 13 States and 
Territories for propagating and testing. Though many of the scions 
were quite dry when received, it is gratifying to note that but one 
variety failed to-grow. Several others made but little growth, but it is 
hoped that in a year or two it will be possible by exchanges of scions 
to establish the full set of varieties with each experimenter, and thus 
to come promptly to correct conclusions regarding their value for differ- 
ent regions. Besides these Hungarian apples, scions of 18 American 
varieties were sent out for testing. 


PLUM. 


Of the plum, scions of 8 varieties were received from Hungary and 
-were sent to 3 experiment stations and 6 individuals in 7 States. 
All but one of these varieties were reported as alive at the close of the 
year by some of the experimenters. 


CHERRY. 


Five varieties of the cherry were received from Hungary and dis- 
tributed to 6 experiment stations and 5 individuals in 8 different 
States. All of these varieties are reported as living at one or another 
of the testing places. 


FIG. 


Much confusion and uncertainty exists in the nomenclature of varie- 
ties of the fig grown in this country. Mostimportations hitherto made 
have been through commercial channels, and the accuracy of the nomen- 
clature of varieties thus received can not be depended upon. Toenable 
fig-growers to correct this unfortunate condition of affairs arrange- 
ments have been made with the Royal Horticultural Society of England 
to secure scions of the collection of figs in the gardens of the society 
at Chiswick for grafting. This collection, which comprises about 65 
varieties of the fig, has been made with great care and is believed to 
be the most accurately named collection in existence. It is hoped that 
by grafting these scions on bearing fig trees in California, they can be 
brought into full fruiting the second year after insertion, and that 
prompt and accurate determinations of the identity of varieties already 
grown in this country can thus be made and the relative values of new 
ones approximately determined. 


AVOCADO. 


Seeds of Persea gratissima were received from Mexico through the 
courtesy of Mr. F. Foéx, of Eddy, N. Mex., and distributed for testing 
in the Gulf States and California. They were selected from two types 
of this fruit, both of which are reported to have borne fair crops this 
year, though subjected to a temperature of about 22° I’, during a severe 
storm at blooming time. They are believed to be superior in point of 
hardiness to the types of this interesting and useful species previously 
grown in the Southern States. 


AUSTRALIAN FRUIT AND NUT TREES. 


Through the kindness of Messrs. Pink & Cowan, of Brisbane, Aus- 
tralia, a few trees of a new variety of mandarin, ‘Beauty of Glen 
Retreat,” were received. This is of Australian origin and, though 
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rather small, is claimed to be the finest variety of this fruit grown in 
that country. 

Plants of several Australian economic and ornamental species were 
received and placed in the greenhouses in charge of the Superintendent 
of Gardens and Grounds. Among them were the following fruit and 
nut-producing species, mostly of a tropical or semi-tropical character: 

BURDEKIN PLUM (Spondias pleiogyna).—A tree bearing a fruit described as a 
somewhat globular drupe, 1 to 14 inches in diameter, of dark color and nice acid 
flavor. ‘Likely to prove useful under cultivation.” 

Hrrsert River Caerry (Antidesma Dallachyanum).—A small tree, bearing fruit 
of the size of large cherries, having a sharp acid flavor resembling the red currant. 

QUEENSLAND TAMARIND (Diploglottis Cunninghami).—A tall tree with large pinnate 
leaves; fruit from half an inch to 1 inch in diameter, of delightful acid flavor. 

CANDLENUT (Aleurites Mollucana).—A tree of considerable size, bearing nuts rich 
in a palatable oil, used for various purposes in many of the islands of the Pacific. 

QUEENSLAND Nut (Macadamia ternifolia).—A tree sometimes 50 feet high, bearing 
a nut about 1 inch in diameter and of very delicate flavor and fine quality. This was 
introduced into California several years ago. It does not endure frost. 


MISCELLANEOUS. 


Plants of one variety each of strawberry, gooseberry, grape, hazel, 
and black walnut have beendistributed; alsoscions of 5 varieties of the 
kaki and 4 varieties of the native persimmon. Seeds of 2 choice types 
of the papaw (Asimina triloba) and a few walnuts were also sent out. 
Among the latter were nuts of the California walnut which were sent 
to the Gulf States to test the availability of this species as a stock for 
Juglans regia in that region. 


PROMISING NEW FPRUITS. 


The examination of new fruits sent by growers for opinions as to 
their relative merits and probable usefulness has disclosed some new 
varieties that are worthy of propagation. Descriptions of such as seem 
most promising are given below, some of them being illustrated. Many 
of the varieties described have not yet been introduced to the public 
nor offered for sale by the originators. It should be understood that 
the Department does not propagate these varieties nor distribute them, 
except in rare instances where the originators donate the plants or trees 
for that purpose. 

This explanation seems necessary because of the numerous applica- 
tions received for varieties described or illustrated in previous reports. 


APPLE. 


Adirondack (L. Delmar Hay, West Chazy, N. Y.).—Roundish, conical; regular, 
of medium size, with smooth surface, becoming glossy when rubbed; color rich yel- 
low, washed and striped with red; dots small, straw color, slightly elevated; cavity 
large, round, deep, flaring; stem of medium length and thickness, slightly knobbed; 
basin small, nearly round, very shallow, with convex sides, slightly and regularly 
ribbed and downy; calyx segments rather small, meeting; eye small, closed. Skin 
thin, tough; core large, broad, heart-shaped, moderately open, clasping; seeds 
numerous, oval, plump, grayish brown; flesh yellowish white, granular, rather 
dry, tender; flavor mild subacid; quality good. Season, October to January in 
Clinton County, New York. Tree a good grower; resembles Baldwin in its bearing 
habit; hardy at its place of origin. This variety is said to have originated from 
seed of Westfield Seek-No-Further) crossed with Hubbardston. It is a promising 

. early winter apple “or northern New York and New England. 

Aroostook, synonym Aroostook Sunset (J. W.Dudley, Mapleton, Me.).—A sweet 
russet apple, originated at Castle Hill, Me., by S.S. Stiles. In appearance the fruit 
resembles Pomme Gris, but is a better keeper. Said to keep in fine condition, 
without special care, until July. Tree hardy and an annual bearer in Aroostook 
County. 
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Babbitt, synonym Western Baldwin (W. R. Laughlin, College Springs, Ilowa).— 
Oblate conical, angular, large; surface smooth, greenish white, shaded, washed and 
striped with red; dots few, light; cavity large, regular, deep, with gradual slope 
and russet markings; stem short, slender at fruit, thick at base; basin of medium 
size, regular, abrupt, furrowed; calyx segments very short, converging, slightly 
reflexed ; eye very small and closed. Skin thick, but tender; core large, wide, coni- 
cal, open, clasping; seeds few, of medium size, plump and brown; flesh yellowish 
white, fine grained, juicy, brisk subacid; quality very good, particularly for cook- 
ing. Season, winter. Tree large, a strong grower with large leaves and tough 
wood. Originated from seed of Baldwin by C. W. Babbitt, of Woodford County, Il., 
about 1845. Though not a new variety this has but recently come into prominence 
asa market fruit. The tree is hardy and productive in the Central States. 

Bryant (Plate 1—G. W. Bryant, Vienna, Va.).—Roundish oblate, often oblique, 
large; surface moderately smooth, greenish yellow, shaded and splashed with dull red 
and striped with darker red, often covered with gray; dots numerous, large, 
russet, with protruding centers; cavity large, regular, deep, abrupt, russeted; stem 
short, rather stout; basin regular, very large, deep, with gradual slope, folded; 
calyx segments wide, short, reflexed; eye large, open. Skin thick; core conical, 
small, closed, clasping; seeds few, of medium size, plump, brown; flesh yellow, coarse 
grained, juicy, very mild subacid; quality very good. Season, late winter in Vir- 

inia. A very promising variety for market and dessert. 

The original tree, now 75 years old, stands on Mr. Bryant’s farm, near Vienna, Va., 
and is yet bearing. This variety was described in the report of the Pomologist last 
year but is repeated here to accompany the colored plate. 

Cunningham (Cheese) (Thomas J. Garden, Gardenia, Va.).—Oblate, regular, of 
medium size; surface smooth, greenish yellow, almost covered with different shades of 
red, washed and striped; dots slightly russet, raised; cavity large, angular, deep, flar- 
ing, marked with yellowish brown russet; stem short, uniform, rather stout; basin 
large, nearly round, deep, broadly flaring, reyular, nearly smooth; calyx segments 
converging; eye medium, closed. Skin thick, firm; core small, oblate, slightly open, 
meeting the eye; seeds numerous, rather large, broad; flesh yellowish, firm, juicy; 
flavor mild subacid, very pleasant; quality very good. Originated with Jacob 
Cunningham in Prince Edward County, Va., about 25 or 30 years ago. 

Gardenia (Spring Hill Nursery Company, Gardenia, Va.).—Roundish, above medium 
size; surface moderately smooth, yellow, covered with dull red and obscurely striped 
with darker red, finely russeted; dots small to large, yellow and russet, often star- 
shaped. Skin thin, core of medium size, wide, conical, open, clasping the eye; seeds 
few, of medium size, short, plump, brown; flesh yellowish, rather fine-grained and 
juicy; very mild subacid; quality very good. Tree a vigorous grower, inclined to 
head low. A seedling on the farm of C. A. Price, of Prince Edward County, Va. 

Hames (J. W. Kerr, Denton, Md.).—Roundish oblate, regular, large; surface 
smooth, whitish, almost entirely covered with mottlings, splashes and stripes of 
light and dark red; dots yellowish and brown, areolar and indented; cavity small, 
regular, shallow, with gradual slope; stem of medium length, stout, fleshy at both 
ends; basin of medium size, regular form, medium depth and gradual slope, corru- 
gated, leather-cracked; calyx segments short, wide, erect or slightly reflexed; eye 
small, closed. Skin thick, tough; core of medium size, conical, closed, meeting theeye; 
seeds few, medium, brown; flesh yellowish, moderately fine grained; brisk subacid; 
quality good. This apple, which originated at West Point, Ga., was described by 
Downing in the Third Appendix to the Second Revision of Fruits and Fruit Trees 
of America, but seems not to have received the attention it deserves from apple- 
growers in the southern central States. The tree is described as a vigorous grower, 
upright, making a round head with age, and an early and good bearer annually. Its 
season of ripening in Caroline County, Md., is about three weeks later than Red 
Astrachan, or about August 15. 

Kentucky Summer Queen (J. W. Kerr, Denton, Md.).—Roundish, truncated, large; 
very smooth, greenish white, nearly covered with splashes and stripes of dark red 
mixed with gray; dots conspicuous, yellow or light gray; cavity of medium size, 
regular form, moderate depth and gradual slope; stem short, moderately stout, with 
bracts; basin smooth, regular, of medium depth and gradual slope, downy; calyx 
segments short, wide, meeting; eye small, closed. Skin thin, tender, readily part- 
ing from the flesh; core large, wide, nearly closed, clasping the eye; seeds few, 
large, plump, light brown; flesh whitish yellow, fine grained, juicy; flavor mild 
subacid, rich; quality very good to best. Season middle of August in Caroline 
County, Md. A very promising market and dessert apple for late summer and early 
fall. The name is objectione ble and needs revision. 

Knight (David Johnson, Union, 8. C.).—Oval, truncated, size below medium; sur-_ 
face smooth, glossy, greenish yellow, washed, striped, and almost entirely covered 
with two shades of red; dots numerous, large, conspicuous, slightly raised; cavity 
medium, round, quite deep, abrupt; stem of medium length and thickness, slightly 
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swollen towards the base; basin quite large, nearly round, rather deep, abrupt, 
slightly ribbed and with slight bloom; calyx segments tightly closed over the small 
eye; core small, roundish, closed; seeds few, quite large, pointed, dark brown. Skin 
thick, tough; flesh white, tinged with red; flavor very mild subacid, almost sweet; 
quality good. -Tree of vigorous growth. Originated in Union County, 8S. C., and 
keeps through the winter in that section. 

Marsh (G. W. Walker, Friendsville, Tenn.).—Nearly round, of medium size; sur- 
face smooth, a little angular, dull green, modified by dull red striping and clouding; 
dots gray, numercus near apex; cavity medium, somewhat irregular, of medium 
depth, rather abrupt slope, marked with slight knob on one side; stem % inch long, 
uniform, rather stout; basin quite large, round, shallow, with a broad, saucer-like 
slope. Skin of medium thickness, firm; core small, round, slightly open at the cen- 
ter, clasping; seeds numerous, broad, shaded brown and black; flesh greenish white, 
moderately tender, very juicy, mild subacid; quality good; season winter. Tree 
healthy, prolific; leaf large, leathery, light green above, gray beneath; broad obo- 
vate, with deep serrations. A seedling of North Carolina Buff planted 16 years ago 
by Mr. Marsh, of Blount County, Tenn. It fruited at five years from planting and 
has borne every year since. 

Morven (Dr. J. J. Black, New Castle, Del.).—Oblate, pentangular, small; surface 
smooth, glossy, pale yellow, washed, splashed and striped with crimson; dots 
large, gray; cavity large, regular, deep; stem short, moderately thick, with bracts; 
basin medium in size and depth, regular; calyx segments wide, very short, con- 
verging; eye small, partially closed. Skin thin; core small, oblate, conical, closed, 
clasping the eye; calyx tube long; seeds short, large, dark brown; flesh white, fine 
grained, very juicy; flavor subacid, sprightly, pleasant; quality very good to best. 
A choice dessert winter fruit supposed to be a seedling of Lady. 

Ross (William Stammer, South Osborn, Wis.).—Oblate conical, of medium size; 
surface smooth, yellow, with bright blush on sunny side; dots small; cavity regu- 
lar, of medium size, deep, with regular slope and russet markings; stem very short, 
angular; basin regular, of medium size and depth, with gradual slope, folded; eye 
small, closed. Skin thin; core large, wide, conical, closed, meeting the eye; seeds 
large, plump, brown; flesh yellowish, fine-grained; brisk subacid; quality good. 
Tree a slow grower, forming a thick, compact head; young wood slender and wil- 
lowy. A productive variety and along keeper. Originated in Outagamie County, 
Wis., 25 years ago. 

Scotch Red (J. Van Lindley, Pomona, N. C.).—Roundish oblong, of medium size; 
surface smooth, glossy; color nearly a solid red with a fewrusset patches; dotsrus- 
set; cavity medium, regular, deep, abrupt, marked with light russet; stem short, 
slender; basin medium in size and depth, regular with gradual slope, marked with 
deep furrows; calyx segments long, narrow, meeting and slightly reflexed; eye - 
small, closed. Skin thick, tender; core of medium size, closed, conical, clasping 
the eye; seeds few, large, plump; flesh white, rather coarse grained and crisp; fla- 
vor sweet and rich; quality good. Season August, in western North Carolina. A 
choice red, sweet apple for late summer and fall. 

Sirinestown, synonym Streintown Pippin (H. S. Rupp & Sons, Shiremanstown, 
Pa.).—Roundish conical, medium to large; very smooth and glossy, greenish white, 
blushed with light red on the cheek; dots numerous, light; cavity medium, rather 
narrow, deep with a gradual slope and russet nettings; stem medium, slender, 
curved, brownish red; basin large, irregular, deep, abrupt, folded; calyx segments: 
quite long, converging and reflexed; eye small, nearly closed. Skin thin, tough; 
core small, closed, conical, clasping; seeds numerous, of medium size, short, plump, 
brown; flesh whitish, rather coarse grained, firm, juicy; subacid; quality good. 
Season February and March. This variety originated near the town in Pennsylvania 
for which it was named, and is one of the most regular and prolific bearers of mar- 
ketable fruit in that section. 

Tunnell (S. Tunnell, Cincinnati, Ark.).—Roundish oblate, above medium in size; 
surface moderately smooth, greenish yellow, striped, shaded, and splashed with red 
and somewhat netted with russet; dots numerous, large, yellow, with brown cen- 
ters; cavity large, regular, deep, with gradual slope and green markings; stem long, 
slender; basin large, regular, deep, abrupt, russeted; calyx segments wide, short, 
meeting over the eye, which is large and partially open. Skin thick, tough; core 
small, conical, closed, clasping the eye; seeds numerous, of medium size, plump, 
pointed, dark brown; flesh yellowish, fine grained, not very juicy; flavor sweet, 
aromatic, rich; quality very good. Season autumn in Arkansas. A seedling in Mr. 
Tunnell’s orchard, 7 or 8 years old. Tree is thrifty and has been bearing for three 
years. A delicious sweet apple. 

Venus (William Stammer, South Osborn, Wis.).—Oblong conical, large, somewhat 
angular; smooth, of a rich yellow color with a slight blush on the sunny side; dots 
numerous, brown; cavity regular, of medium size, deep, abrupt, slightly marked 
with russet; basin regular, of medium size and depth and gradual slope, folded; 
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calyx segments long, pointed, reflexed; eye large, nearly closed. Skin thin; core 
large, open, conical, clasping; seeds numerous, small, plump, dark brown; flesh yel- 
lowish white, fine grained; flavor subacid, pleasant; quality good. A winter apple 
claimed to have originated in Outagamie County, Wis., 20 or 25 years ago. 

Wallace Howard (G. H. Miller & Son, Rome, Ga.).—Oblong, large; surface mod- 
erately smooth, greenish yellow striped with pale red; dots russet, some of them 
indented; cavity medium, regular, deep, with gradual slope and russet markings; 
stem three-fourths of an inch long, of medium thickness; basin small, regular, of 
medium depth and gradual slope, marked with very slight folds; calyx segments 
short, meeting over the eye, which is small and closed. Skin thick, tough; core 
large, conical, closed, clasping; seeds few, of medium size, plump, round, brown; 
flesh yellowish white, fine grained, breaking; mild subacid; quality good; season 
October. Grown from seed by Robert Boatman, near Dillon, Walker county, Ga., 
and named in honor of Rey. Wallace Howard by the Atlanta Pomological Society. 

Whitman (George Ruedy, Colfax, Wash.).—Oblong, angular, irregular, large; sur- 
face uneyen and ribbed, though with a smooth skin; color a dark greenish yellow, 
washed, splashed and striped with bright red; dots numerous, conspicuous, light 
colored, some with small russet centers; cavity medium, roundish, angular and 
slightly lipped, shallow, flaring; stem three-fourths of an inch long, rather stout, 
swollen at both ends; basin large, roundish, of medium depth and convex slope, 
ribbed and angular; calyx segments broad, short, reflexed above the large open 
eye. Skin thick, hard; core of medium size, conical, slightly open, meeting the 
eye; seeds numerous, small, plump, pointed, grayish brown; flesh yellowish, firm, 
granular, rather dry; flavor mild subacid; quality good. Season late winter and 
spring. Originated near Pine City, Wash., with a Mr. Ralls in 1875. Has borne 
regularly since 1880. 

Willamette (J. N. Schram, Gresham, Oreg.).—Roundish oblate conical to oblong 
conical, irregular, ribbed; large, smooth, oily, resembling Lowellin this respect; color 
rich yellow, occasionally blushed; dots small, scattered, brown; cavity large, wide, 
deep, with gradualslope and green markings; stemshort to medium, moderately stout, 
knobbed at base and very downy; basin irregular, of medium size and depth, abrupt 
and furrowed; segments wide, long, converging and reflexed; eye medium to large, 
nearly closed. Skin thin; core large, broad, slightly open, clasping; seeds few, of 
medium size, plump, brown; flesh yellowish white, fine grained, tender, juicy; flavor 
subacid; quality very good. Season early winter. A seedling from Multnomah 
County, Oreg. ‘The original tree is 7 years old and has borne three crops. 

Unnamed seedling (G. W. Walker, Friendsville, Tenn.).—Roundish oblate, of 
medium size; surface smooth, except fine leather-cracking; greenish white, washed 
and striped with two shades of red; dots yellow, some areolar; cavity medium in 
size, regular, of medium depth and abrupt slope, marked with slight russet; stem 
one-half inch long, of medium thickness; basin medium, regular, shallow, with grad- 
ual slope and slight russet nettings; calyx segments short, wide, reflexed; eye 
medium, open. Skin thick; core of medium size, wide, conical, slightly open, clasp- 
ing the calyx tube; seeds few, plump, gray; flesh greenish yellow, fine grained, ten- 
der, juicy; spicy, rich, subacid; quality very good. Season winter. A seedling of 
Green Crank, probably crossed with Winesap. 


PEARS. 


Crisco (J. Van Lindley, Pomona, N. C.).—Roundish, below medium size; surface 
moderately smooth; greenish yellow, nearly covered with russet; dots numerous, 
light russet; basin medium, irregular, of medium depth and abrupt slope, marked 
with netted russet; calyx segments short, stout, straight; eye small, closed; cavity 
very small, irregular, very shallow, marked with heavy russet; stem medium, stout, 
fleshy at base. Skin thin, tough; core medium, oval, closed, meeting the eye; 
seeds few, of medium size, plump; flesh greenish white, fine grained, juicy; flavor 
mild subacid, almost sweet; quality good to very good. Season September 1, in 
Guilford County, N. C. Reported to be a seedling grown by Robert Crisco in Rich- 
mond County, N. C. It is supposed to bea seedling of Seckel; has not blighted thus 
far in North Carolina. 

Magnolia (Plate 1—Jennings Nursery Company, Thomasville, Ga.).—Broad to 
roundish pyriform; large to very large; surface smooth, yellowish russet, tinged 
with red and brown in the sun and greenish on the shady side; dots numerous, irreg- 
ular, large, light russet; cavity small, nearly round, shallow; stem medium, rather 
stout; basin large, round, rather deep, regular, funnel-shaped; calyx nearly or 
wholly deciduous; eye small, open. Skin thick, quite stiff but brittle; core coni- 
cal, quite large, closed, meeting the eye; seeds numerous, broad, pointed, large, 
nearly black; flesh white, crisp, tender, juicy; flavor mild subacid; quality good, 
particularly for canning and preserving. Season late fall and early winter in 
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southern Georgia, Tree said to be a healthy, thrifty, Gwarfish grower. Original 
tree received in a lotof Japanese pear stocks from California in 1889. It is a prom- 
ising variety for planting in the South where a later pear than Kieffer is desired. 

Summer Beauty (Otto Locke, New Braunfels, Tex.).—Obscure, unequal pyriform, 
somewhat irregular, large; surface quite uneven, yellowish green with many russet. 
spots and patches and a blushed cheek; dots numerous, russet; stem of medium length, 
rather stout, becoming fruity toward insertion; inserted with a lip, commonly with- 
out depression; basin roundish, irregular, medium to large, of medium depth and 
gradual slope, marked with slight angles; calyx segments thickened at base, the 
tips sometimes dropping off before the fruit is ripe; eye open or partially so. Skin 
rather thin, tough; core ovate, small, slightly open, meeting the eye; seeds imper- 
fect; flesh greenish or yellowish white; sweet, rich, slightly astringent; quality good. 
Season August in Comal County, Tex. Succeeds as adwarf. Original tree found 
in an old garden in New Braunfels in 1872. Trees grafted from it on quince stocks 
bore first in 1880, and have borne regularly since; heavy crops during past 5 years. 
Tree a late bloomer. Promising for western Texas where most varieties fail. Worth 
testing further north. 

Tifin (Philip H. Bork, Tiffin, Ohio).—Broad obovate, large; surface smooth, green- 
ish yellow, witha few thin patches of russet, and a faint blush in the sun; dots numer- 
ous, brown; stem of medium length, slender, uniform, curved, inserted without 
depression; basin wide, of medium depth and gradual slope, russeted; calyx seg- 
ments wide, reflexed, eye small, open. Skin thin; core large, oval, closed, meeting 
the eye; seeds large, plump, brown; flesh white, buttery; flavor mild, subacid; 
quality good. Season early October in Seneca County, Ohio, where it originated 
with Mr. Henry Loose, of Tiffin. 


QUINCE. 


Johnson (Plate 11—W. B. K. Johnson, Allentown, Pa.).—Large, cblate conical, 
compressed at stem; surface moderately angular, glossy, somewhat downy in depres- 
sions; color greenish yellow; dots small, numerous, green; cavity slightly com- 
pressed, nearly level, broad; basin angular, large, abrupt, deep, with heavy angles; 
calyx segments leafy, becoming fruity at base; eye large; core oblate conical, large, 
open; seeds numerous; flesh yellowish, comparatively tender; juicy, mild, with a 
slight aroma; quality good; ripens ten days later than Orange. Has been grown 
by Mr. Johnson for about 15 years. 


PEACH. 


Builsey (John A. Young, Greensboro, N. C.).—Roundish oblong, with slightly 
uneven surface; creamy white, washed and striped with different shades of red; 
down short, persistent; cavity large, oval, deep, flaring; suture slightly depressed 
but distinctly marked, deeper towards the apex, which is minute and within the 
suture; skin moderately thick and strong; stone medium, semicling; flesh white 
to greenish white, melting, juicy; flavor mild, sweet; quality good. Seasen June 20 
in Guilford County, N. C., ripening with the carliest varieties. Said to bea seedling 
of Connet, which it much resembles, but is twenty days earlier and of deeper color. 
Originated with W.G. Balsey, of Greensboro. 

Crothers (T. T. Lyon, South Haven, Mich.).—Roundish, of medium size, smooth; 
greenish white, washed and shaded with crimson; down short, soft; cavity of medium 
size, regular, of medium depth, abrupt; suture very shallow except at apex, which 
isaminute dot. Skin thin, strong; flesh white, red at the stone, which is of medium 
size, oval, and free; texture melting, juicy; flavorsprightly, good. Season late; tree 
upright, spreading; flowers small; glands globose. T. VY. Munson finds it to ripen 
with Ward Late in Texas and regards it as superior to that variety in that State. 

Dixie (E. Balbach, Waldo, Fla.).—Roundish, above medium size; smooth, yellow- 
ish white, with a handsome blush; down short, persistent; cavity medium, regular, 
deep, abrupt; basal half of suture very deep; apex small, inclined. Skin thin, 
slightly bitter; flesh white, slightly tinged at stone, which is of medium size, oval, 
and a cling; texture firm but melting; flavor mild subacid, slightly bitter; quality 
good. Its good size and bright color may make it a good market variety in Florida. 

Garden Cling (L. T. Sanders, Plain Dealing, La.).—Roundish compressed, of medium 
size; surface quite uneven; creamy white, with splashes of red on the shady, and 
dull red on the sunny sides; down harsh, persistent; cavity medium, oval, of 
medium depth, flaring; suture slightly sunken at base, even with the surface or 
slightly protruding toward the apex, which is very slightly sunken or protruding. 
Skin thick, tough; flesh yellowish white, firm, juicy, closely adhering to the medium- 
sized, smooth, plump, oval stone; flavor sweet, sprightly; quality good. Season 
July 25 in Bossier County, La, 
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Hance (Golden) (T. T. Lyon, South Haven, Mich.).—Roundish, of medium size; 
smooth, velvety, greenish yellow, shaded and washed with crimson and purple; 
cavity large, wide, deep, with gradual slope and pink markings; suture deep at base 
and apex and extending an inch beyond the latter, which is a minute dot. Skin 
thin, tenacious; flesh yellow, red at the stone, which is small, roundish oyal, and 
free; texture melting, juicy; vinous, sprightly; good, Season with Crawford Early, 
Tree upright, spreading; flowers small. 

Hyatt (1. T. Lyon, South Haven, Mich.).—Somewhat resembles Hale, but slightly 
earlier; more nearly a freestone and of better quality. 

Indian Chief (Lh. T. Sanders, Plain Dealing, La.).—Roundish, pointed, large, with 
rather harsh surface; dark yellow, striped, splashed and shaded with purplish red; 
cavity large, oval, deep, abrupt; suture shallow; apex prominent. Skin thick 
tough; flesh yellow, streaked with red near skin and stone; stone large, oval, clings 
texture firm; flavor very mild subacid, rich, good. Season in Bossier County, La., 
August.10, ‘A seedling of ‘Hughes I.X.L.’” Itis evidently of the Spanish type. 

Keith (E.Balbach, Waldo, Fla.).—Roundish oval, of medium size; surface soft, 
velvety; greenish yellow, mottled and shaded with red; down short; cavity of 
medium size, regular, deep, abrupt; suture deep near base, shallow towards apex; 
apex slightly protruding. Skin thick, tender, slightly bitter; flesh white, slightly 
tinged with red at the stone, which is of medium size and a plump, oval cling; 
- texture of flesh tender, melting; flavor mild, subacid, slightly bitter; quality good. 
Season early June at Waldo, Florida. Alittle later than Peen-to. A seedling of 
Peen-to. Originated by Robert Keith, of Waldo, Florida. 

Murat (T. T. Lyon, South Haven, Mich.).—Roundish, bulged, of medium size}; 
surface velvety, yellow, washed and mottled with red; down short, loose; cavity 
medium, regular, of medium depth and gradual slope; suture very shallow except 
at apex; apex a round point set in suture, about one-eighth of an inch below gen- 
eral surface. Skin of medium thickness, slightly bitter; stone above medium in 
size, oval, free; flesh yellow, slightly stained with red at stone; melting, juicy, 
vinous, sprightly; very good. Season late, ripening with Fox Seedling. Treespread- 
ing; flowers small; glands reniform. Originated by C. Engle, Paw Paw, Mich. 

Orange Smock (J. W. Kerr, Denton, Md.).—Roundish oval, of medium size, slightly 
unequal; light yellow, resembling Beers Smock, splashed with some red in the sun; 
down long, abundant, persistent; cavity medium, oval, of medium depth, quite 
abrupt; suture of medium and uniform depth; apex small, with black tip within 
suture. Skin thick, harsh; stone quite large, broad, thick, free; flesh light yellow, 
red at stone, melting; not very juicy, tart, brisk, pleasant, good. Season Septem- 
ber 5-10 in Caroline County, Md. Tree stocky and productive. Regarded by Mr. 
Kerr as superior to any other peach of the Smock type. 

Pearl (Tf. T. Lyon, South Haven, Mich.).—Size medium, resembling in form com- 
pressed specimens of Oldmixon; surface velvety, creamy white, slightly shaded with 
crimson stripes; cavity large, regular, of medium depth and gradual slope; suture 
very shallow; apex a brown dot in shallow suture, and about even with general sur- 
face. Skin thin, slightly bitter; stone of medium size, oval, plump, free; flesh 
white, tinged with red at the stone; melting, juicy; mild subacid; good. Season 
about with Oldmixon. Tree spreading, productive; flowers small; glands reniform. 
Originated with C. Engle, Paw Paw, Mich. 

Quality (J. W. Kerr, Denton, Md.).—Roundish, above medium size; velvety; white, 
washed and splashed with crimson; down of medium length, easily removed; cavity 
large, regular, deep, abrupt, marked with pink; suture very shallow, from cavity to 
apex; apex slightly protruding beyond the general surface. Skin thin, tough, with 
slight amygdaline taste; stone above medium, oval, compressed, free; flesh creamy 
white, tinged with red at stone; melting, juicy, vinous, sprightly, very good. Season 
last of August in Caroline County, Md. Tree preductive. Mr. Kerr regards this, 
when eaten fresh from the tree, as superior to any other variety he grows. 

Robena (Plate 1v.—Dr. Thomas Taylor, Washington, D. C.).—-Roundish, large; vel- 
vety, yellow, with shaded red and crimson cheek; down short, loose; cavity medium, 
regular, deep, abrupt, red; stem short, stout; suture long, from cavity to one inch 
past apex, shallow, except at cavity and apex; apex a double point within the suture, 
Skin thin, tenacious; stone of medium size, long, oval, compressed, free; flesh deep 
golden yellow, tinged with red at the stone; melting, juicy, mild subacid, vinous; 
quality best. Season late, October 1 to 10 in District of Columbia. Tree spreading, 
productive; shoots slender; glands reniform. This promising late dessert peach 
originated in the city of Washington. The original tree was produced about 6 
years ago from seed of a seedling peach grown on Capitol Hill, and has borne good 
crops since it was 3 years old. 

Rodgers (W.C. Rodgers, Nashville, Ark.).—Oblong, pointed, below medium in Size; 
surface slightly uneven, a little harsh from its short persistent down; dull yellowish 
white, striped and blushed with red; cavity medium, roundish, oval, of medium 
depth and abrupt slope; suture uniformly distinct and moderately sunken from stem 
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to point of apex and continued as a depression on the opposite side of the fruit; 
apex pyramidal, protruding. Skin quite thick and harsh; stone of medium size, 
rather long, cling, very red; flesh dull yellowish white, with alittle red at stone; firm, 
mild and sweet when well ripened; quality good. Season middle of November in 
Howard County, Ark. 

Russell (J. M. Russell & Son, Wymore, Nebr.).—Round, above medium; velvety; 
whitish base, shaded and washed with crimson, becoming solid crimson on sunny 
side; down short, easily removed; cavity large, wide, oval, deep, abrupt, marked 
with green and pink; stem normal in length, stout; suture shallow except at apex; 
apex a small point near the end of suture. Skin thin, tender, bitter; stone 
medium to small, oval, plump, free; flesh greenish white with yellowish veins, red 
at stone, very melting, juicy; mild subacid, rich; very good. Season a month later 
than Alexander, in Gage County, Nebr. Grown from a seed of Hills Chili produced 
by side of Alexander; first crop 1893. In appearance this fruit resembles Hale, 
but the flesh is red at the stone and free. 

Stiles (Dr. E. P. Stiles, Austin, Tex.),—A medium-sized fruit resembling Elberta, 
but claimed to be three weeks earlier; flesh reddish yellow, red at stone; melting, 
juicy, free; quality excellent. Perhaps more highly colored and sweeter than 
Elberta, but not so firm. Season June 25 to July 5 in Travis County, Tex. Origi- 
nated from seed brought from Virginia and planted in 1866. 

Tennessee (Rev. J. G. Teter, Athens, Tenn.).—Globular, above medium; surface 
almost harsh, with short persistent down; creamy white, with a suggestion of red 
on exposed side; cavity regular, medium, abrupt; suture from cavity to apex, shal- 
low except at the ends; apex a double point even with or projecting beyond the 
general surface of the fruit. Skin thick, leathery, not bitter; stone above medium, 
oval, cling; flesh creamy white tothe stone, firm, meaty, juicy, sweet, rich; very good. 
Season October 20-31 in McMinn County, Tenn. This peach is of the Heath Cling 
type, probably a few days later in season of ripening. At 3 years of age, in 1893, 
the tree bore 3 bushels of fruit. : 

Toquin (T. T. Lyon, South Haven, Mich.).—Roundish, of medium size; surface 
velvety, yellow, shaded with red near suture; cavity medium, regular, of medium 
depth and gradual slope, with yellow markings; suture shallow except at apex; 
apex a round point in a circular depression. Skin thin, stone of medium size, oval, 
plump, free; flesh yellow, melting, juicy; mild subacid; good. Season with Old- 
mixon. Tree upright, spreading; flowers large; glands reniform. Originated with 
H. E. Harrison, Toquin, Van Buren County, Mich. 

Woerner (William T. Woerner, New Brunswick, N. J.).—Oblong, of medium size, 
velyety; creamy white, witha suggestion of red on cheek; cavity medium, regular, 
deep, abrupt; suture shallow, with delicate red line in center; apex a double point, 
slightly raised above general surface of fruit. Skin thin, strong; stone small, long 
oval, cling; flesh white to the stone, firm, sweet, rich; very good. Season October 
20-31 in Middlesex County, N. J. Shoots stout, short-jointed, dark purplish red; 
leaf large with reniform glands. 

Wright (November) (A. W. Eames, Los Angeles, Cal.).—Large, globular; surface 
velvety; rich orange yellow, shaded with red; down short; cavity large, regular, 
deep, abrupt; suture very deep and narrow at cavity, extending to the apex and 
marked by a red line; apex a wide double point protruding about three-sixteenths 
of an inch beyond the general surface. Skin thick; stone large, very plump, cling; 
flesh yellow, slightly tinged with red at the stone; firm, juicy, sweet, rich, very 
good. Season November 1-10in Los Angeles County, Cal, ; about a month later than 
Salway in same locality. Very productive. 

Unnamed Chinese (Prof. C. S. Sargent, Jamaica Plain, Mass.).—Round to oblong 
conic, slightly unequal, compressed; size medium or below; surface smooth, almost 
free from down; color greenish white, sprinkled with irregular dots, which mingle 
into a faint blush on the sunny side; cavity medium, roundish, oval, of medium 
depth, with abrupt slope; suture rather deep, broad, and marked by a red line; apex 
a small protruding tip. Skin moderately thick, quite tough; flesh greenish white 
with green veins, and very slightly tinged with red at the stone, which is of medium 
size, vather long, slender, pointed, plump, free; flesh firm, juicy, somewhat fibrous; 
subacid to sweet, with hardly a trace of noyaw flavor; quality good, better than 
many varieties now grown for market. Season September 5-15 at Arnold Arboretum. 
Tree a strong grower, vigorous, very productive and hardy. The blossom buds have 
not yet been killed by cold. Grown from seed received in 1868 at the Arnold Arbor- 
etum, from Dr. Bretschneider, who found it as a cultivated peach in the mountains 
north of Pekin, China. It is promising as a type for experimenters to use in the 
production of new, hardy varieties. 


PLUMS. 


Golden Prune (Plate v a.—Seth Lewelling, Milwaukee, Oreg.).—Oval, compressed, 
sometimes elongated, medium to large; surface even, somewhat roughened by rus- 
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set; color dull yellow with a light bloom; dots numerous, depressed; cavity round, 
small, shallow, abrupt; stem short, curved, and enlarged toward the base; suture 
shallow and rather broad from cavity to apex; apex depressed, often cracked in 
fully ripe specimens. Skin of medium thickness; flesh tender, amber yellow, melt- 
ing, juicy; stone long, large, with a wing, free; quality very good, both for fresh 
use and for curing. Season early September, in Clackamas County, Oreg. Orig- 
inated by Mr. Lewelling from seed of Italian Prune. A very promising variety for 
prune-producing regions. The illustration was made from medium-sized specimens 
grown at Napa, Cal. 

Coe Golden Drop (Plate v b.—Leonard Coates, Napa, Cal.).—This well-known old 
variety is illustrated to furnish a standard of comparison for the newer varieties 
shown. It is one. of the most widely grown late yellow plums and succeeds in 
almost all plum districts except the most northern ones, where it sometimes fails to 
mature its fruit. It is valued for its productiveness and excellent quality. It 
originated in England.about the beginning of thepresent century. The illustration 
was made from a medium sized specimen grown at Napa, Cal. 

Pacific (Sluman & Nunn, Mount Tabor, Oreg.).—Oblong, very large; smooth, glossy, 
dark brownish crimson; dots very numerous, golden; bloom profuse, light blue; 
cavity medium, regular, shallow, with gradual slope; stem short, rather stout; 
suture shallow, distinct; apex depressed and slightly leather-cracked. Skin thick, 
tough; flesh translucent, with white veins, melting, juicy; stone medium, oval, 
shouldered, nearly free; flavor sweet, rich, very good. . Season latter half of Septem- 
ber in Multnomah County, Oreg. Tree said to be a very upright grower and a 
heavy cropper since three years old. Originated at Mount Tabor. Promising for 
use in the fresh state as well as for curing into prunes, 

Yellow Aubert, synonym Dame Aubert jaune (Plate v c and d—T. T. Lyon, South 
Haven, Mich.).—Oval to oblong, regular, large; smooth, glossy, greenish yellow, 
becoming arich golden yellow, with translucent markings; dots numerous, small, 
green; bloom profuse, white; cavity medium, regular, deep, abrupt; stem rather 
long, of medium thickness, curved, downy; suture marked but not deep; apex a 
russet dot within the suture. Skin thick, tender, quite acid; flesh yellow, clear, 
translucent, melting; stone large, long, oval, pointed, cling; flavor mild, rich, almost 
sweet; quality very good. Season September 10-15 at South Haven, Mich. Some- 
what resembles Yellow Egg, but is earlier and of better quality. Shoots stout, red on 
the sunny side; leaf oval, pointed, large, thick, dark green. This variety and sev- 
eral others, including Voronesh Yellow and Moldavka, were imported from Russia 
by the Iowa Agricultural College several years ago. They have fruited in Iowa for 
several years, and are valuable additions to our list of hardy plums of the domestica 
type. Prof. J. L. Budd regards Moldavka as the best variety of this class. 


CHERRY. 


Duraocia (E. E. Goodrich, Santa Clara, Cal.).—A heart-shaped bigarreau, of above 
medium size; smooth, glossy, finely pitted; very dark purple, almost black; cavity 
large, regular, deep, smooth; stem medium, three-fourths to one and one-half inches 
long, very slender; suture deep and depression extended beyond the apex. Skin 
thin, tough; stone medium, plump, semicling; flesh red with lighter veinings; very 
firm and meaty; rich, sweet, delicate; very good to best. Season July 15 to 25 at 
Santa Clara. Promising as a shipping fruit. This variety was received from Italy 
and grafted at Santa Clara. It may be the “ Pistojese” of Italy. 

Hoskins (Plate vi—C. E. Hoskins, Newberg, Oreg.).—Roundish, heart-shaped, com- 
pressed; very large; smooth, glossy, dull purplish red, faintly mottled; dots indis- 
tinct, elongated; cavity round, of medium size and depth, with convex slope; 
suture not depressed; a mere line on the surface; apex slightly depressed. Skin 
thick, rather tough, leathery; stone plump, free, medium to large; flesh shaded 
with light and dark red; very firm, sprightly, sweet; good. Season early July in 
Oregon. Promising for market and long shipment. Tree reported as of vigorous, 
upright growth, very productive; young shoots brownish green with a gray over 
color and prominent yellow dots; leaves large, light green, ovate, coarsely dentate, 
with two large reniform glands. A seedling of Napoleon, originating with Mr. Hos- 
kins 15 years ago. 


GRAPE. 


Azure (Vitis estivalis) (J. S. Breece, Fayetteville, N. C.).—Cluster of medium 
size, cylindrical, with small shoulders, moderately compact and full; berry round- 
ish, of medium size or smaller, adhering firmly; color black with heavy bloom; 
skin thick, slightly pulpy, with but little pigment; seeds three to four, quite large; 
flesh green, meaty, quite firm, moderately juicy; sweet with mild and very pleasant 
aroma; good for market or dessert. Season with Catawba. 
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Cozy (Vitis labrusca) (J. 8. Breece, Fayetteville, N. C.).—Cluster of medium size, 
simple, very compact; berry slightly elongated, of medium size, adhering very 
firmly; surface smooth, black, with light blue bloom; skin thin, leathery, free from 
pulp, but with deep red pigment; seeds few, large; flesh translucent, tender, firm, 
rather dry; mildly sweet with mild labrusca aroma; good for dessert and for market. 
Season apparently a week earlier than Ives. Its value for general planting is less- 
ened by the fact that its blossoms are pistillate, but its earliness renders it worthy 
of testing. t 

Critic (Plate vu—J.8. Breece, Fayetteville, N. C.).—Cluster medium, slightly shoul- 
dered, compact; berries round, of medium size, commonly larger than Delaware but 
quite variable; color light, dull red with quite heavy bloom; skin of medium thick- 
ness, rather tender, not objectionable in flayor; pulp translucent, tender, with 
abundant rich juice; seeds few, of medium size, light brown; flavor mild, sweet, less 
sprightly than Delaware, slightly foxy; quality good. Season earlier than Brighton. 
Vine reported to be vigorous and less affected by mildew than most varieties. A 
seedling of Jefferson, promising for market and dessert, asa substitute for Delaware 
where that variety does not succeed. Mentioned in report of last year. 

Palmetto (Vitis bourquiniana) (David Johnson, Union, S. C.).—Resembles Herbe- 
mont very closely in form and size of cluster, also in size of berry, but is claimed to be 
distinct. In color this is a a dark garnet with heavy, light blue bloom; flesh soft, 
juicy, sweet, aromatic, vinous. Season middle of September in Union County, 8. C.; 
two weeks later than Herbemont. 

Waddel (Vitis estivalis) (Dr. Edwin Waddel, Greenfield, Ohio).—Cluster of medium 
size, rather heavily shouldered, moderately compact, moderately full; berry oval, 
medium to large, adhering firmly; surfacesmooth, dark purple or black, with profuse 
blue bloom; glossy beneath the bloom; skin thick, tender, with considerable pulpiness 
and purple pigment; seeds few, large; flesh translucent, tender, melting, very juicy; 
mildiy sweet, rich, pleasant, with abundant bouquet and slight musky aroma; 
good to very good for dessert, market and wine. Season September 20-30in Highland 
County, Ohio. Vine productive and hardy; forndin the woods of Highland County, 
Ohio, about 30 years ago, by John F. Waddel and transplanted to his farm. 

Seedling formerly known as McKinley’s Jumbo (Vitis labrusca) (J. 8. McKinley, 
Orient, Ohio).—Cluster medium to large, shouldered, moderately full, not compact; 
berry very large, nearly an inch in diameter, roundish, slightly elongated, adhering 
firmly to the stem; surface almost black with a dull, heavy, brown bloom; skin rather 
thin and noticeably tender, with slight reddish purple pigment; seeds 3 to 5, large, 
grayish brown; flesh yellowish green, meaty, quite firm, moderately juicy, quite 
sweet, with foxy aroma. Season middle of October in Pickaway County, Ohio. A 
very large grape of fair quality. Vine a strong grower with large leaves. 


” RASPBERRY. 


Ferndale (Rubus occidentalis) (W. 3. K. Johnson, Allentown, Pa.).—Round oblate, 
large to very large, quite regular and smooth; crimson black with very heavy bloom; 
drupes large, flattened, showing suture; seeds of medium size and hardness; berry 
rather coarse but firm, moderately juicy; sweet, aromatic; very good; shipping qual- 
ity good. Season slightly earlier than Gregg. [Fruit borne in rather long spicate 
clusters; berries rather loosely attached to the receptacles. Canes reported to be 
very vigorous, with large, though not numerous, prickles. More productive than 
Gregg and a better berry, but perhaps less hardy. Promising for Central and East- 
ern States. From three-quarters of an acre of this variety Mr. Johnson harvested 
in 1892, 4,368 quarts. In 1893 the crop was about 1,000 quarts less, from the same area. 


SEMITROPICAL FRUITS. 


KAKI. 


Godbey (T. K. Godbey, Waldo, Fla.)—Very large, some single specimens weigh- 
ing more than a pound; conical, bright red, almost seedless; quality very good. 
Season early October in Alachua County, Fla. A seedling of Hyakume, originated 
by Mr. Godbey, who says of it: ‘‘Tree a rank grower, of spreading habit; very 


o 


prolific.” 
ORANGE. 


Boone (Plate vi1—C. A. Boone, Orlando, Fla.).—Roundish to roundish oblate, me- 
dium to large, with very smooth skin; oil cells small, depressed; color rather light 
orange. Peel medium to thin, tough; tissue thin, tough; seeds few, angular, of 
medium size; flesh rich orange yellow, sometimes tinged with red, tender; very juicy, 
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sprightly, sweet, with a trace of bitterness in the rag. Very early and of good 
quality; promising as a market variety. Tree a strong, vigorous grower with large 
leaves and winged petioles. Original tree grown from seed procured in oranges 
bought from a foreign vessel in Tampa, about 36 years ago. Mentioned in report of 
Pomologist for 1892. ; 


WILD FRUITS. 


PERSIMMON, 


This native fruit, Diospyros Virginiana, is so widely distributed over the southern 
portions of the United States that its very abundance has no doubt fostered that 
contempt which familiarity breeds. But notwithstanding the low esteem in which 
it has been held, there are indications that it will soon become a staple fruit and 
worthy of the attention of the market-grower. A wide variation in the season of 
ripening, size, and quality of the fruit, andin the vigor and productiveness of the 
trees has been observed, which makes it a promising species for experimental work. 
Several enterprising fruit-growers have selected choice .wild varieties for propaga- 
tion and a few have already marketed fruit in considerable quantities. Among the 
best varieties thus far named and introduced are the Kemper from Tennessee, Early 
Golden from Illinois (mentioned in report of the Pomologist for 1891 under the incor- 
rect name Alton), and the Marion and Golden Gem described below. 

On Plate 1x, a and J, illustrations of the two last-named varieties will be found, 
and also of a seedless wild persimmon (c) from Ohio and an oblong wild form (d) 
from Montgomery County, Md. 

Golden Gem (Plate 1x b —R. L. Martin, Borden, Ind.).—Roundish or slightly 
oblong, medium to large in size; color dark orange to red; seeds few; flesh soft, very 
sweet and rich; free from astringency even if picked before fully ripe. Commences 
toripen about the last of August and continues till October. This variety was brought 
to notice by Mr. Logan Martin, of Borden, Ind., who found the original tree on his 
farm 35 years ago. He has propagated from this by budding, and now has more 
than 300 trees, including top-worked wild and young trees growing in the nursery. 

He reports that the persimmon pays him better than any other fruit. The trees 
bear annual crops and the fruit finds ready market in Chicago and Indianapolis at 
$1 to $1.50 per 12 pint case, shipped by express. Some cases have sold as high as $2. 
Mr. Martin estimates the yield of a well-grown tree at 15 to 25 gallons per annum 
and the average price at 75 cents per gallon. 

Marion (Plate 1x a—Samuel Miller, Bluffton, Mo.).—Roundish oblate, large, dull 
red, with rather tough skin and few seeds. Quality good, though less rich than. 
some. Season October. Original tree found near Fulton, Mo., on land owned by 
Mr. J. H. Marion. Tree productive and a vigorous grower, with very large, thick 
leaves. 


PAPAW. 


Not much has yet been done in improving this fruit by selecting desirable types 
for propagation and cultivation. Some interest has recently been manifested, how- 
ever, and a few nurseries offer the trees for sale. It is valuable both as an orna- 
mental tree and for its fruit. Specimens of choice varieties of this native fruit, 
Asimina triloba, have been received from several localities. Mr. D. Snow, of Chico- 
pee, Mass., sent ripe specimens of medium size that were borne by a tree which he 
grew from seed about 35 years ago. They were of pleasant flavor and good quality, 
though less rich than fruit of the same species received from Ohio and Missouri. 

Mr. Snow states that the tree has made a vigorous growth and seems hardy in his 
location. It commenced flowering when 10 or 12 years old, but did not bear fruit 


until several years later. Since then it has borne good crops. The fact that Chico- ~ 


pee is a considerable distance north cf the range of natural distribution of this spe- 
cies gives this tree special interest to the fruit-grower. 

Mr. Henry W. Hope, of Paint, Ohio, sent specimens of the papaw that were large 
and of very excellent quality and have the merit of ripening early. Mr. Hope 
reports a tree of this species in his neighborhood the trunk of which is 40 inches in 
circumference at 1 foot from the ground. 


NUTS. 


ALMOND, 


Jordan (Charles Heath, ex-consul at Catania, Sicily).—Large, smooth, with thick, 
hard shell and a single, long, plump kernel of fine quality. Almonds of this variety 
are imported only as kernels and come to the United States principally from Malaga, 
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Spain, being mainly grown on the islands in the Mediterranean, off the coast of Spain. - 
They are highly esteemed on account of their large size and pleasant flavor. They 
sell for 8 or 10 cents more per pound than other almonds in our markets. The com- 
mercial name ‘“‘ Jordan” is a corruption of the French “jardin,” meaning “garden.” 
An effort to grow this variety in this country is worthy of the attention of California 
almond-growers. 


CHESTNUTS. 


Dager (J. W. Killen, Felton, Del.).—A seedling of the Ridgely; larger and perhaps 
better than the parent. The original tree is about 40 years old and stands on the 
farm of Mr. Dager, near Wyoming, Del. It is now being propagated by grafting. 

Felton (J. W. Killen, Felton, Del.).—Isa large and very sweet nut, the best in quality 
of any Japanese chestnut thus far received. It possesses those edible qualities 
which are lacking in most other chestnuts of the Japanese type. 


EUROPEAN HAZEL. 


Jones (J.W. Killen, Felton, Del.).—Short, roundish, of medium size; quality good. 
Shrub fruitful, hardy, disposed to sprout a good deal from the root. The foliage has 
thus far been free from mildew and other diseases in Kent County, Del. 


SHAGBARK, 


iliot (A. J. Coe, Meriden, Conn.).—Pyriform, with sides considerably corrugated ; 
size medium; shell thin; cracking qualities good, though not best; kernel plump, 
not very oily; flavor mild and pleasant. This was the product of a grafted tree. It 
was awarded first prize on its merit as a nut, with few competitors, at the Connecti- 
cut Agricultural Society meeting at New Haven, December 19, 1892. 


PECAN. 


Where not otherwise specified, the varieties were sent by Arthur Brown, of Bag- 
dad, Fla. 

Alba.—Size below medium, cylindrical, with pointed apex; cracking qualities 
good; shell of medium thickness; corky shell lining thick, adhering to the kernel; 
kernel plump, light colored; quality good. 

Biloxi (W. R. Stuart, Ocean Springs, Miss.).—Medium size, cylindrical, pointed at 
each end; surface quite regular, light brown; shell thin; cracking qualities medium; 
kernel plump, with yellowish brown surface; free from astringency, of good quality, 
and keeps well without becoming rancid. Introduced several years ago by W.R. 
Stuart as Mexican Paper Shell, but the name has since been changed to Biloxi. 

Columbian (W. R. Stuart, Ocean Springs, Miss.).—Large, cylindrical, somewhat 
compressed at the middle, rounding at the base; pointed and somewhat four-sided 
at the crown; shell rather heavy; cracking qualities medium; quality good. Insize 
and form this nut closely resembles Mammoth, which was introduced in 1890 by 
Richard Frotscher, of New Orleans, La. 

Early Texan (Louis Biediger, Idlewild, Tex.).—Size above medium, short, cylin- 
drical, with rounded base and blunt conical crown; shell quite thick, shell lining 
thick, astringent; cracking qualities medium; kernel not very plump, of mild, nutty 
flavor; quality good. 

Georgia Melon.—Size above medium, short, rather blunt at apex; cracking quality 
medium; shell rather thick; kernel plump, brown; meat yellow, moderately tender, 
pleasant, good. 

Gonzales (T. VY. Munson, Denison, Tex.).—Above medium size; with firm, clean 
shell; quality excellent. Originated in Gonzales County, Tex. 

Harcourt.—Size medium, short, slightly acorn-shaped; cracking qualities medium; 
shell rather thick, but very smooth inside; kernel short, very plump; meat yellow; 
very tender; rich; very good. 

Longfellow.—Size medium, oblong, cylindrical, somewhat irregulai, enlarging from 
base to near crown, then sharply conical to the apex; cracking qualities not first- 
class; shell of medium thickness; kernel plump but rather thin, light-colored; 
meat white; sweetish, rich; good. 

Primate (W. R. Stuart, Ocean Springs, Miss.).—Of medium size, slender, rather 
long; shell thin; quality good; ripens in September, thirty days before other nuts. 

Ribera.—Size above medium; oblong ovate; cracking qualities good; shell thin; 
kernel plump, light brown, free from the bitter, red, corky growth which adheres to 
the shell; meat yellow; tender; with rich, delicate, pleasant flavor. 
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Turkey Egg, Sr.—Large, long, pointed; cracking qualities very good; shell of me- 
dium thickness; kernel long, plump; brownish yellow; separates readily from the 
shell; meat yellow, a little tough; not of highest quality. 

Turkey Lgg, Jr.—Smaller and shorter than the above; cracking qualities medium; 
shell of medium thickness; kernel plump, light colored; tender; oily; rich; good. 

Unnamed wild (H. G. Hodge, York, 11.).—Above medium size, with quite blunt ends, 
rather thick shell and good kernel; this is a promising variety for trial in thenorth, 
as itis the best one yet received from any point north of the Ohio river. 

Probable hybrid (HaG. Hodge, York, Ill.).—Large and angular; many specimens 
obovate, resembling some forms of Hicoria glabra, the hull and shell much like Micoria 
ovata, though the buds and leaves are more like Hicoria sulcata. Cracking qualities 
good. Kernel full, plump, and of superior quality. Worthy of propagation. Tree 
60 feet high and 2 feet in diameter. 


BLACK WALNUT. 


Gordon (R. D. Buford, Buford City, Va.).—The largest black walnut thus far 
received at this office. Form cubical, slightly conical at each end; shell of medium 
thickness; cracking qualities good; kernel light colored, plump; quality excel- 
lent. Tree 3 feet in diameter and 60 feet in spread of branches. Planted by John 
Gordon, a Revolutionary soldier, who located in B2dford County, Va., prior to 1812. 
Many seedlings from this tree have been planted in other portions of the State, and 
some of them are reported to bear as good nuts as the original 

Missouri (J. H. Rose, Galt, Mo.).—Oval, compressed, of medium size, with quite 
smooth shell, which cracks well; kernel light colored, plump; flavor pleasant, deli- 
cate, quite free from the grossness characterizing the common black walnut; quality 
very good. 


REPORT OF THE CHIEF OF THE DIVISION OF MICROSCOPY. 


Sir: I have the honor to submit herewith my annual report on the 
work of the Division of Microscopy for the year 1893. 
Very respectfully, 
THOMAS TAYLOR, 
Chief. 
Hon. J. STERLING MORTON, 
Secretary. 


WORK OF THE YEAR. 
EXHIBIT OF THE DIVISION AT THE WORLD’S FAIR. 


The numerous and constant demands, both by correspondence and by 
personal inquiry, for information in regard to mushrooms, including not 
only methods of cultivation but the means of identifying the various 
species found in field and forest, indicated so widespread an interest in 
this subject that it was deemed advisable to prepare for the World’s 
Columbian Exposition at Chicago an exhibit which should illustrate, 
by models, as many of the leading genera and species of the edible and 
non-edible mushrooms of the United States as could be collected. 

In connection with the exhibit a catalogue has been prepared, which 
describes each species represented. This undertaking necessitated a 
large amount of correspondence and divisional field work, as well as a 
personal supervision of the details of the exhibit. There was also pre- 
pared an exhibit consisting of the instruments of precision used in the 
routine work of the division, and of a series of magnifications of micro- 
photographs showing the characteristic crystallizations of animal and 
vegetable fats. Aside from this, the division was represented in the 
cotton exhibit of the United States Government by a large selection of 
types of foreign and domestic cotton, collected for the division by the 
cotton exchanges of this country and Liverpool, England. The entire 
exhibit of the division covered a space of over 500 square feet. The 
mushroom exhibit is now installed in the museum of this Department. 

Cordial acknowledgments are due to agricultural experiment sta- 
tions and other collectors from whom have been received specimens of 
the mushrooms of their respective localities; also, to the National 
Museum for specimens of various animal fats. 


A MUSHROOM HERBARIUM. 


As an aid to the identification of species and as a means of facilitat- 
ing exchanges of specimens, it has long been desired to form a her- 
barium which should comprise such species of mushrooms as admit of 
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preservation for that purpose; but until within the last few months the 
division has been so cramped for room as to render it impossible to 
preserve a large number of specimens for any length of time. How- 
ever, several hundred plants, representing many edible and poisonous 
varieties, have been preserved partly by drying and partly in alcohol; 
and since the division has been installed in its present more roomy 
quarters, the nucleus of a herbarium has been formed, which is at 
present augmented by the loan, by Dr. T. A. Taylor, formerly of the 
District of Columbia but now of Omaha, Nebr., of a collection consist- 
ing of several thousand dried specimens, chiefly the Hymenomycetes, 
in which are included most of the fleshy mushrooms. 


MICROSCOPICAL INVESTIGATIONS. 


Microscopical investigations have been made of suspected butters, 
lard, oleomargarine, milk, olive oils, etc., as requested from time to 
time by the public. 

Samples of the teas of India, Ceylon, Russia, and Japan, and coffee 
from Costa Rica, have been secured from the various commissioners 
from these countries at the Exposition at Chicago. -These samples are 
valuable for use in contrast when examining such teas and coffees on 
the market as are suspected of adulteration. Samples of animal and 
seed oils of many varieties have also been obtained from Russia, Japan, 
Ceylon, Spain, Turkey, Australia, Trinidad, Liberia, Costa Rica, and 
the Argentine Republic, together with twelve samples of native olive 
oils from California. These pure oils from original sources are of special 
value, as types of reference, in pursuing the micro-chemical investiga- 
tion of the adulterations of the medicinal and food fats, already success- 
fully inaugurated in this division. 


INVESTIGATION OF THE COTTON STAPLE OF THE UNITED STATES. 


For the purpose of conducting an investigation of the cotton staple 
of the United States the division has been furnished with 141 samples 
of cotton from reliable sources, principally from experts connected with 
the cotton exchanges of New Orleans, Texas, Savannah, and Liverpool, 
England. The samples from Liverpool represent all the more impor- 
tant cotton-growing countries exclusive of the United States. Nearly 
3,000 measurements have been taken, averaging generally 20 to the 
sample, giving the maximum, minimum, and mean length of the fibers 
of the sample. ; 


MEASUREMENT OF COTTON FIBERS. 


Each individual hair of cotton seed is known commercially as a cot- 
ton fiber. As seen under the microscope each such hair has a blunt 
point, the natural termination of the fiber, differing from its opposite 
extremity, which shows the fracture occasioned in picking and ginning. 
We proceed to measure by first mixing and pulling apart loosely a few 
ounces of cotton, drawing out of this at random one fiber and placing 
it upon a glass slide previously moistened with a little weak gum water. 
The fiber is then gently and carefully smoothed with a camel’s hair 
pencil and the fingers until straight. This is accomplished under a- 
dissecting microscope with low powers. 

When straightened, the fiber is viewed with the compound microscope, 
using a magnifying power of about 400 diameters, in order to ascertain 
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whether its natural point is present. If wanting, which is exceptional, 
the fiber is discarded. A glass micrometer 24 inches long, divided into 
thirty-secondths of an inch, the lines ruled so as to be visible through 
the glass, is then placed over the slide holding the fiber, and its length 
ascertained by close and careful inspection. It will be seen in the 
above explanation that only fibers which show a terminal point are 
measured, This criterion for measurement was adopted after testing 
the results upon. individual fibers of the method in use among cotton 
experts. They have a rough method of determining the length of the 
fiber in a given sample, viz, by taking a bunch of the cotton firmly 
between the thumbs and forefingers of both hands and pulling it apart 
with great force, passing layer over layer repeatedly until the fibers are 
fairly even. The sample is then laid on the coat sleeve for convenience 
and its length taken with a pocket rule. This hasty method results in 
a breakage of about 50 per cent of the individual fibers, the microscope 
showing that after the violent process described about that proportion 
exhibit fracture at both ends, whereas the fiber as delivered from the 
gin ordinarily, as has been shown, shows fracture at but one end, espe- 
cially where the roller gin is employed. 

The method adopted is to ascertain, first, that the fiber is a proper 
subject for measurement, and then to take the average length of a given 
number of fibers in each’ sample. The number of linear measurements 
having been made, the next step is to ascertain the width, twist, elas- 
ticity, and tensile strength. The names of growers and measurements 
of samples thus far examined are withheld, lest injustice should be done 
other cotton-planters whose samples have not yet been measured. It 
is the purpose to compare the staple of this country with that of foreign 
countries, noting what changes, if any, occur in cotton raised from 
American seed on foreign soil, especially as regards Sea Island staple, 
observing also whether Egyptian seed grown in this country produces 
a Staple of similar grade to that produced in Egypt. 

The prosecution of this investigation of cotton staple will constitute 
an important feature of the divisional work of the year 1894. The 
measurements of cotton already effected are but a small proportion of 
the work to be done. 


FOUR EDIBLE MUSHROOMS. 
RUSSULA VIRESCENS Fr. 
(Edible. ) 


A considerable number of this species were collected in Prince 
George County, Md., during the months of June and July. Our 
experience as regards color, structure, and habitat of this mushroom 
agrees with that of Prof. Peck, who describes it under the name of 
Kussula virescens Fr., as follows: 

According to the mee of this species, the margin of the pileus should be 
even, but specimens occur sometimes in which the margin is wholly or partly striate. 
The number of forked and intermediate lamellw is also variable, and the ‘‘ warts” 
are sometimes pale brown instead of green. The color of the pileus is generally 
grayish green, but is frequently tinged with yellow. 

Theterm ‘ warts” used in this connection refers merely to the patches 
resulting from the splitting or breaking of the epidermis of the cap, 
and not to such excrescences, called “warts,” as are commonly observed 
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on the cap of Amanita muscarius, for example, which are portions of 
the volva. A trial cultivation of this species isrecommended. It has 
been found growing in Maryland from June to November, but hitherto 
seems to have attracted but little attention in this country as an edible 
species, although highly esteemed in Europe, and according to some 
authorities susceptible of cultivation. The peasants in the neighbor- 
hood of Milan are in the habit of toasting these mushrooms over wood 
embers, eating them afterwards with a little salt. The light green 
color of the top, resembling the pigment “terre verte,” may have caused 
some distrust as to the edibility of this species, but special attention is 
called to it as one of the most desirable mushrooms we have for food. 


EXPLANATION OF PLATE I. 


Plate 1 exhibits four views of this mushroom drawn and colored from nature. 
Fig. 1, the immature plant; Fig. 2, advanced stage of growth, cap expanded or 
plane; Fig. 3, section showing the unequal length of the gills and manner of their 
attachment to thestem; Fig. 4, surface view of the pileus, showing aslightly umbili- 
cate tendency in maturity and the epidermis split in characteristic irregular patches; 
Fig. 5, spores white. 


COPRINUS COMATUS Fr. 
(Edible. ) 


This species, Coprinus comatus, is found in abundance in the United 
States, in rich soil, usually in the fall months. It was offered for sale 
for the first time during the present season in Center Market, Wash- 
ington, D. ©., bringing 25 cents per pound. This species is highly 
esteemed, especially for catchups, for which it is largely used in Eng- 
land when there happens to be a dearth of Agaricus arvensis, or the 
“horse” mushroom. Prof. Peck describes our American species thus: 


Pileus thin, cylindrical, then campanulate, rough, with broad, rather distant, fibrous 
scales, whitish, margin soon discolored, revolute and lacerated; lamelle linear, 
crowded, free, white, then pink, finally black; stipe nearly equal, fibrillose, hollow, 
enn one annulus or ring movable; the cavity of the stem containing a gossa- 
mer-like web. 


EXPLANATION OF PLATE II. 


Plate 11 represents a fragile and perishable species, the gills of which soon dis- 
solve into an inky fluid, by which feature the genus is readily identified. In the 
plate Fig. 1 shows the very young plant; Fig. 2, stage of growth in which the cap 
begins to expand, exposing the tender pink of the gills; Fig. 3, mature plant, bell- 
shaped and ‘‘maned,” with movable ring detached from the pileus, and with stem 
unequal and rooting; Fig. 4, sectional view, showing hollow stem, thin cap, and 
broad, free, linear gill; Fig. 5, spores black. 


MARASMIUS OREADES Fr. “Fairy Ring Mushroom.” 
(Edible. ) 


This mushroom, found in hedges and orchards from May to October, 
belongs to a non-putrescent genus and dries readily. The cap of 
Marasmius oreades is of a pale ocherous tint, shaded sometimes with 
rufous or reddish brown. Stem and gills are of the same color. 

This species is described by Prof. Peck as follows: 


Pileus fleshy, firm, smooth, convex, then expanded, often irregular and broadly 
subumbonate, watery, fulvous when moist, whitish or cream-colored when dry; 
lamell broad, distant, free, whitish or cream-colored; stipe equal, smooth, solid, 
sometimes rooting. Ihave never seen it forming a complete ring, but it often forms 
a part of one. 
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L. Krieger, Pinx. AVIL CO. LITH. PHILA. 
RUSSULA VIRESCENS, FR.( EDIBLE) 


The Verdette. from Nature. 
Collected in the District of Columbia. 
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AVIL CO.LITH. PHILA. 


L. Krieger, Pinx. / 
CopRINUS ComaTus FR. (EDIBLE) 
The Maned Mushroom.from Nature. 
Collected in the District of Columbia. 


a 


| ae 
L.K. after Gillet, 
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MARASMIUS OREADES FR.( EDIBLE) 
The Fairy Ring Mushroom. 


PLATE III. 


AVIL CO.LITH. PHILA 
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Seores 
BROWNISm -PURPLE 


A. (HYPHOLOMA) SUBLATERITIUS Schaeff. 
Edible. Collected in the State of Maryland. 
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EXPLANATION ON. PLATE III. 


In Platet Fig. 1representsanimmature plant; Fig. 2, cap expanding with growth; 
Fig. 3, cap further expanded andslightly umbonate; Fig. 4, maturespecimen, cap plane 
or fully expanded, margin irregular and smooth, stem equal, smooth, and ringless; 
Fig.5, sectionshowing gills broad, free, ventricose, unequal, and flesh ‘white; Fig. 6, 
spores white. 


AGARICUS (Hypholoma) SUBLATERITIUS Scheff. 
(Edible. ) 


Some of the older authors deemed this a poisonous mushroom, but it 
has been frequently eaten by the writer and others in quantity without 
bad effects. This species is very plentiful in Prince George County, 
Md., where a stump measuring from 3 to 4 feet in height literally cov- 
ered with these mushrooms was recently observed. They grow in pine 
and oak woods in groups of 50 or more, and are generally found on rot- 
ting tree stumps. 


EXPLANATION OF PLATE IV. 


This plate represents a group of wild, edible mushrooms, found in great abundance 
in the fall of the year and even as late as January, frequently in such dense clusters 
that only their caps can be observed. 

The cap of Agaricus sublateritius is of a brick-red color, with edges pale straw. 
Gills at first a dirty white, turning in advanced age to a dark olive green. ‘The stem 
tapers downward, and within an inch of its attachment to the cap is of a very light 
straw color. Towards the root it is covered with patches and lines of burnt sienna 
color. Uncooked it has sometimes a slightly bitter taste, which disappears when 
it is stewed with butter, pepper, and salt. 


CRYSTALLIZATIONS OF SHED-OIL FATS AND ANIMAL FATS. 


Recent investigations demonstrate that the crystalline forms of the 
animal and vegetable fats differ materially. To illustrate this in some 
degree, two plates of vegetable fats are submitted in contrast with one 
plate of animal fats. To obtain crystals of the fatty glycerides of ani- 
mal fats, the melted fat should cool gradually for about ten hours in a 
temperature of about 65° F., in order to get the fully developed crys- 
tallization. The fat of plants will crystallize within as many minutes. 


CHAULMUGRA FAT (extracted from the seeds of Gynocardia odorata 
kh. Br.). 


For the purpose of securing interesting and beautiful groupings of 
the crystals of seed fats, the method here outlined must be strictly fol- 
lowed; otherwise, some of the forms illustrated can not be obtained. 
Thesolid fatused in the production of the crystals seenin Platev, Fig. 1, 

-was secured from the oilof chaulmugra seed. (Jor further information 
concerning the medicinal properties of this seed oil see No. 29 of the 
Imperial Institute Series, published by the Indian department of reve- 
nue and agriculture.) In preparing chaulmugra fat for micro-photogra- 
phy put a small portion of it on a microscopical slide, placing over it 
a glass cover such as is used in general mounting. Heat the slide over 
a spirit lamp until the fat melts—do not overheat—and allow it to cool 
in a temperature of about 60° F. Within a few minutes the mount will 
appear white, owing to the crystallization of the fat. The slide is now 
ready for observation under the microscope. The same slide may be 
reheated and allowed to cool, giving similar results. Although various 
crystallizations of this fat are obtained, all exhibit sameness of minutiz 
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of crystallization. Itis found that heating chaulmugra fat tothc ing 
point causes, it would seem, a dissipation of some volatile glyceride, 
thereby changing the crystallization; therefore, this fat should not be 
submitted to fuming heat, as is the method with the animal fats. 


COCOANUT OIL. 


Platev, Fig. 2, represents an oil from Colombo, Ceylon, derived from the 
seedsofa species of palm known botanically as Cocos nucifera. The oil 
which is obtained from the seeds, either by hot pressure or by boiling 
the seeds in water, is of a butyraceous consistency, white, and of rather 
a peculiar odor. The extensive geographical distribution of this tree 
is accounted for by the fact of the tree growing in such close proximity 
to the sea that the ripe fruit, falling on the beach, is washed away by 
the waves and afterwards cast upon distant shores, where it readily 
vegetates. It has been said that in this way the coral islands have 
become covered with these palms. It is also worthy ofremark thatthe — 
triangular form of the fruit facilitates its progress through the waves. : 


CARAPA, OR “CRAB” OIL FAT. 


Carapa or “crab” oil is expressed from the seeds of a tree native to 
tropical America,the West Indies, andGuinea., Plate vi, Fig.1, repre- 
sents the erystallizations peculiar to “crab” oil fat. The sample of oil 
from which the fat was extracted for the illustration came from the 
island of Trinidad. The oil is suitable for illuminating purposes, and, 
it is said, is also used by the natives of tropical regions to anoint the 
hair. In cool temperatures this oil hardens into a solid fat. Botani- 
cally, the tree from which this oil is obtained is knuwn as Carapa gu- 
anensis Aub. 


“PALM-OIL” FAT. 


Plate v1, Fig. 2, represents the crystallized fat of“ palm oil,” obtained 
from the seeds of a species of palm tree native to western tropical 
Africa, Elais guineensis. The sample was received directly from Liberia, 
on the coast of Africa. 


ANIMAL FATS. 


Plate vu represents six animal fats, including one view ofhuman fat. 
Fig. 1 represents the crystallization of cow’s-butter fat. This smooth, 
rounded form is very frequently met with in testing butter of the Short- 
horn breed of cows. Fig. 2 represents the forms very frequently 
observed in butter from the Jersey breed; the crystallizations gener- 
ally exhibit an uneven outline. Fig. 4 shows the erystallizations of a 
butter from a cross-breed of Jersey and Shorthorn; Fig. 3, musk- 
rat-fat crystals; Fig. 5, human-fat erystals; Fig. 6, fat crystals of a 
monkey which died of consumption. Several fats of this tribe received 
from the National Museum, recently tested, including the fat of an — 
ourang-outang, yielded the same characteristic crystals (stearin). 
Ithas been found that stearin is a less soluble fat than palmitin, hence 
it seems probable that palmitin is more readily absorbed at a high tem- 
perature of the blood, than stearin. (See Fig. 6.) 
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CHAULMUGRA Fat CRYSTALS. 


Heliolithogravure. The Orcutt Co, Chicago, 
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CARAPA FAT CRYSTALS. 


PLaTeE VII 
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The Orcutt Co. Chicago 


1.2.4 Cow's Butter CRYSTALS. 
3 MusK-Rat Fat ” 
5 HUMAN ” ” 


Foe wm Coe 


Heliolitho¢ravure 


REPORT OF THE CHIEF OF THE DIVISION OF FORESTRY. 


Str: I have the honor to submit my eighth annual report upon the 
work of the Division of Forestry, including also a presentation of the 
methods of German forest management as illustrated at the World’s 
Fair. 

Very respectfully, 
B. E. FERNOW, 
Chief. 
Hon. J. STERLING MORTON, 
Secretary. 


WORK OF THE YEAR. 


OFFICH WORK. 


The increase in the correspondence of this division, in answer to 
inquiries for information on general and specific subjects, as noted in 
former reports, has continued during the present year. The demands 
thus made on the time of the writer and of the office force in general 
ean of course be met only by neglect in other directions, namely, the 
pursuit of special lines of investigation and the preparation for publi- 
cation of such material as has accumulated. Hence many reports and 
bulletins, the publication of which has been contemplated and promised 
from year to year, still await the editorial hand to fit them for publi- 
cation. The delay in this latter respect may not always be considered 
detrimental, since with new information added in the course of time 
the reports can be made more complete and satisfactory, but it is 
annoying sometimes, when information asked for exists on file in manu- 
script and can be furnished only by typewritten copy, absorbing much 
time of the clerical force. The need, alluded to in the last report, of an 
increased office force in the direction of experts who can give advice 
in technical matters and are, in addition, endowed with a sense of that 
literary perspective which renders them fit for editorial work, still 
exists and in an increased degree. 


TIMBER INVESTIGATIONS. 


The major part of the funds of the division has been devoted, the 
same as last year, to the timber investigations, for which an increased 
appropriation had been granted, and which have continued to present 
the most practical and useful work for the division to undertake. 

The first results of the mvestigations have been made public ina 
progress report, being Bulletin 8, or Part 1 of the series which is to 
be coutinued under the caption of “Timber Physics.” It comprises 
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some of the results of mechanical tests on longleaf pine, and also of 
chemical analyses and other inquiries designed to determine the influ- 
ence of turpentine orcharding on the timber of that species. While 
these results are of interest and conclusive as far as fixing the range 
of strength of the species, establishing beyond doubt the influence of 
the degree of seasoning as well as that of specific weight on strength, 
determining also beyond question the absence of influence on strength 
of the heartwood due to bleeding, in other directions they must be 
taken only as indications by no means definitive, and the discussion of 
the results is only tentative and an earnest of what is to follow when 
the data can be more carefully correlated. 

In work so comprehensively planned and carried on with such a 
small force, the accumulation of data alone necessarily occupies the 
longest time, and generalizations from the same must be delayed rather 
than hastened, lest the mistakes of the past which it is proposed to cor- 
rect be thereby repeated. The main result of this year’s work, then, 
resumed after several months’ discontinuance for lack of funds, has 
been the accumulation of additional data on the pines of the South. 
There have now been collected and in part tested and examined alto- 
gether 370 trees, from 16 different stations. Of these, 24 are Northern 
pines, 65 oaks of 7 different species, 23 bald cypress, and the balance 
of 258 belongs to the four important Southern pines (longleaf, short- 
leaf, loblolly, and Cuban), with collections from Arkansas, Texas, Lou- 
isiana, Alabama, Georgia, and South Carolina; the longleaf pine receiv- 
ing the lion’s share, with 117 trees, from 9 stations and 10 different 
sites. 

Thanks are again due to the various railroad companies, whose gene- 
rosity in transporting test material free of charge has made it possible 
to handle much larger amounts than our funds would otherwise have 
permitted. Especially are we under obligation to the management of 
the Louisville and Nashville Railroad, over whose lines nearly all 
material collected enters St. Louis. Not less generous support has 
been given by the East Tennessee, Virginia and Georgia Railroad 
Company from the Hast, while the Iron Mountain and Southern Pacific 
roads kindly furnished the transportation from the Southwest. 

The results of physical examinations of the longleaf pine for 43 trees 
from four sites have been compiled by Mr. Roth and will be ready for pub- 
lication shortly. The principal points of interest brought out so far 
may be summarized as follows: 

The rate of growth in height of this pine (P. palustris) is similar to 
that of the white pine (P. Strobus); it is greatest between the fifteenth 
and fiftieth year; the height of the ordinary merchantable trunk, 60 
to 70 feet, is usually attained at or before the age of 60 to 70 years, 
while 90 to 100 feet may be regarded as a fair average height for this 
species. The rate of growth in volume of the timber is fairly constant 
after the age of 60 to 70 years, but of course the increase in diameter 
becomes correspondingly slower with age, so that old trees add but 
about one-half as much to their diameter each year as do trees of 125 years 
and less—an observation of economic value to the operators of large 
tracts of pine lands. From these and other considerations it appears 
that the species may possibly be managed with an average rotation of 
about 100 years, producing then the largest amount of good milling 
timber per acre, while for heavier timber the rotation would have to be 
extended to 160 years. 

It also appears from numerous determinations, measurements, and 
tests that the position of the Kuropean foresters in maintaining as a 
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general law that coniferous wood of slow growth is better than that of 
rapid development does not apply to this species. It also appears 
that the wood produced by young trees, 50 to 100 years old, is of better 
quality than that laid on by trees 200 or more years old, much excel- 

ling it in its specific weight and consequently in its strength and resis- 
tance. 

In selecting lumber of this kind for particular purposes the proportions 
(or relative width) of dark brown bands ofsummer wood marking the outer 
part of the yearly rings will be found the safest criterion for the 

specific weight and the strength of both the sap and heart wood, so 
that, with the exception of so-called “light wood,” the weight and 
strength of seasoned wood varies with the color effect, the wood of 
the lightest color being also lightest in weight and inferior in strength. 
In the same way the wood in the interior of an old tree is heavier and 
stronger than that near the periphery. The wood of any given period 
of years decreases in weight upward, so that the wood ofthe upper logs 
ot the same period of growth is lighter and furnishes less durable and 
weaker material as was indicated in published results of the preliminary 
examinations. Water forms about 16 to 20 per cent of the weight in 
the fresh heartwood and 45 to 50 per cent of the sapwood. It appears 
to be more abundantin the sapwood of old than that of young trees and 
also more abundant in the sapwood of the upper parts of the trunk 
than of the lower. 

The shrinking and swelling of this wood in drying or in soaking is 
found to be greater in the sapwood than in the heartwood, greater in 
heavy than in light wood. The average values, from which there are 
many slight exceptions, indicate that the shrinkage as a per cent of 
the fresh volume is— 

In heartwood about 15 per cent of specific gravity X 100, in sapwood about 20 per 
eent of specific gravity x 100; i.e., if the specific gravity of a piece of heartwood is 
0.60,the shrinkage per cent may be "placed at 15 per cent of 60=—9 percent, andif the 
piece were sapwood, its shinkage per cent would be 20 per cent of 60= 12 per cent. 

These gencralizations seem warranted by the results of experiments 
on carefully prepared pieces measured with caliper, and also determina- 
tions on microscopic sections, which latter especially leave no doubt as 
to the influence of weight—amount of substance in a given volume—on 
the shrinkage of the tissue, notwithstanding the contrary opinions 
expressed, even of late, and by such acknowledged authority as Dr. 
Nordlinger and others. 

This timber-investigation work has met with the highest apprecia- 
tion and praise, not only from those concerned in its results, from the 
domestic technical press, and from a special committee of the jury of 
awards at the World’s Fair, but also by the reviewers of the same in 
foreign technical journals, one of whom, himself in charge of similar 
work for the Prussian Government, uses the following language in the 
_ leading forestry journal (Danckelman’s Zeitschrift, 1893, p. 536): 

This plan of work is as remarkable for its scope as for consistent pursuit of an 
eminently practical result. Although Germany has accomplished a great deal in 
gzome directions of this field, especially in investigating the laws of growth and wood 
structure, we are yet far from having sucha comprehensive and indispensable knowl- 
edge even of our most important timbers. We must admit, with a certain sense of 
humiliation, that the Americans show us what it is we really ought to know, and 
that ae already by far surpassed us in the elaborate organization for these 
investigations 


Nevertheless, it has become apparent that in the practical execution 
of the plan there are discrepancies which necessitate some changes 
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in methods. The local separation in three different places of the test 
work, the physical examination, and the direction, which occasioned 
friction, delay, and lack of mobility, has in part been remedied by the 
transfer of Mr. Roth to Washington, where, however, only temporary 
and insufficient facilities for the physical laboratory can yet be secured. 

The growing collection of study material, unique in the world, is too 
valuable to be left, as now, in a wooden shed, liable to conflagration at 
any time; nor are the accommodations and facilities available for the 
work sufficient or suitable. These disadvantages should be removed as 
soon as possible. It has also becomeapparent that a more careful divis- 
ion of the test work will have to be made into what might be called whole- 
saleor commercial testing and testing for the finer correlations, especially 
between structure and qualities. This last necessitates a careful sub- 
division of the test material according to judgment in each case, which 
can not be reduced to strict rule. Hence, at least part of the testing 
will finally have to be done under the immediate control and personal 
supervision of the investigator of the physical properties here at Wash- 
ington. This is the more desirable when certain special minor inves- 
tigations are to be instituted from time to time as called for. Of such 
investigations the following have been continued, begun, or planned 
during the year: 


CHEMICAL ANALYSES OF WOODS. 


In continuance of the work on the influence of bleeding for turpen- 
tine there have been made, under the direction of the Chemist of the 
Department, some 1,000 analyses of bled and unbled timber to verify 
the conclusions already reached, with results which leave no doubt 
as to the correctness of the former deductions. The material used 
for these analyses having been from collections that had been exposed 
to the air for a length of time, hence losing by evaporation unknown 
quantities of resinous matter, a new series of experiments has been 
instituted to determine the actual amounts and behavior of resins in 
the living tree, thereby furnishing data not only for a better knowl- 
edge of the physiology of resins, but also indications for a more rational 
method of turpentine orcharding. 

The work on tannins has also had further attention. The opportunity 
afforded by the World’s Fair of becoming acquainted with the tanning 
value of many materials, hitherto not at all or little known to the trade, 
led to the making of analyses of such materials exhibited. Some 70 
materials—barks and woods—mostly from South America, were col- 
lected and in part analyzed. Materials of domestic origin have also 
been collected and are awaiting investigation. 

There has of late years come about a change of methods in the con- 
struction of large storage houses, mills, etc., wood being substituted for 
iron or steel girders, because of the experience that the latter are more 
apt to lead to total loss of the building by fire than when wood, stone, 
or brick isused; the heat bending themetal beams out of shape, thereby 
occasioning a collapse, while burning wooden beams will remain inshape 
until their carrying power is destroyed. It is, of course, desirable in 
such structures to employ such kinds of wood as most resist destruction 
by fire, combining with this quality the necessary strength and the 
existence of available quantitiesand sizes. There have never, so far as 
we know, been any systematic experiments made to determine the rela- 
tive inflammability and combustibility of various timbers; hence an 
investigation of these questions, appearing of considerable practical 
importance, has been planned and will presently be carried out. 
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Investigations into shrinkage and swelling, and into the effect of 
different modes of seasoning, are also in progress. 


TREE MEASUREMENTS AND ACRE-YIELD DETERMINATIONS. 


In addition to these laboratory investigations there has been begun 
a line of field work which branches over into the field of forest biology. 
This is a series of tree measurements and acre-yield determinations, 
which are to serve the purpose of ascertaining the rate of growth of 
various timbers under various conditions at various ages. This inves- 
tigation is carried’on in connection with the collection of test material in 
the forest, and supplemented by measurements on the test material itself 
at the laboratory. Besides on the pines of the South, such measure- 
ments have been begun on the spruce and white pine in Maine, where 
the division was fortunate enough to find a competent man available 
for the work.in Mr, Austin Cary. 

Codperation with the New York State forest commission in this line 
of investigations has been initiated, and it is hoped that further coép- 
eration in other localities can be obtained, in order to cover as much 
territory as possible. 

Without the knowledge obtained in this manner we shall never be 
able to discuss forestal operations intelligently, least of all the ques- 
tion of profitableness of forest management, which can be answered 
only when: knowing the productive capacity of the various species 
under different conditions. 

Since some of the readers of this report may desire to make measure- 
ments of this kind for their own sake, or for the benefit of this division 
and forestry knowledge in general, the schedules used in the work, 
which have proved practical in the woods, are subjoined on the follow- 
ing pages. Blank schedules can be furnished by this office on appli- 
cation. 

BOTANICAL WORK. 


The botanist of the division was principally occupied with prepara- 
tion and installation of exhibits for the World’s Fair, and spent most 
of the time, while the Exposition lasted, in charge of the exhibit. The 
herbarium of the division has grown during the year by an addition of- 
500 specimens, and without any specific expenditure is gradually 
becoming valuable in the matter of series of material for comparative 
study of climatic influences in native and exotic forest trees. He has 
also prepared the material for and supervised the artists who are work- 
ing on the plates which are to illustrate the monographs of timber trees 
so often promised and so long delayed in publication. It is hoped that 
they can be published, now much amplified, during the year. 

The manuscript of the elaborate account of the endemic and exotic 
arborescent flora found in the District of Columbia, especially in the 
parks of the city of Washington, which was undertaken with assist- 
ance of funds from the National Museum, has in part been revised and 
is also to be published soon. ; 

The revision of the nomenclature of North American trees, also com- 
pleted in manuscript, still requires the attention of the botanist for 
eventual changes as new knowledge comes to light. It has been 
thought best to delay the publication until the need of possible changes 
grows less and a more settled policy as to the rules of nomenclature to 
be followed has been adopted by botanists. “To turn this delay into 
an advantage it is proposed to add to the synonymy descriptive matter, 
which will make the publication more widely useful. 
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Strip No. 2. 


SCHEDULE FOR MEAS- 


Station B. 
Diameter, classes .....--- Over 36 inches. || 30-36 inches. 24-30 inches. |} 18-24 inches. 
Species. Over | Under |/ Over} Under |} Over} Under || Over /Under 
Height, classes ....-...-. 120 feet. 100 feet. 100 feet. 80 feet. 
Number of trees......--. WI | | 
Diameter and height of 81X75 25 X60 
timber. 85X75 
88K 80 
40x 80 
Merchantable lumber, 1,200 900 
feet, B. M. 1, 300 
1, 800 
> 8, 900 
Pine... 
Crown and bole devel- Large, Good, 
opment. but full 
open, crown, 
boles bole 
straight, crooked. 
Numbers...--.- 4 1 
Totals § Mass -..-- en 7, 200 900 
Number of trees......-.- ||, about 
70 feet 
high. 
Diameter and height of 88 X25 
timber. 
irch .. Merchantable lumber 1, 000 
Bes feet, B. M. 
Large, 
Crown and bole devel- open 
opment. crown. 
Numbers........ 2 
Totals { Masse seccc, 1,000 
Se Pee | 
Number of trees....-..-.. 
Diameter and height of 
timber. 
Merchantable lumber, 
Maple . feet, B. M. 


Crown and bole devel- 
opment. 


URING ACRE-YIELD. 
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3 Site a. 
i] 
14-18 inches. tee inches J e-10 inches. 3-6 inches. Under 3 inches. Remarks. 
Over | Under Over |Under, Over | Under Gver | Under ||Over} Under 
| Totals, numbers, 
80 feet. || 80 feet. 60 feet. 40 fect. 20 fect. and mass. 
vie DI] oH TWN BUN 
TN |] | 
Clustered, but D sear’ 
full crown. lined 
| 8 3 18 || 41 
| 10,750 feet 
Wt Wl 
Aaiet ine ao aot eer: There t@ aleo a 
cluster of small 
balsams, 11 im 
aS | S| —— —= pues about 
Light 3 inches diame- 
Smet open, ter by 12-15 feet 
SEONG Wee straight. height. 
8 4} 10 
1,000 feet. 
a IM | 
. Thin Quite 
crown, thin, 
slender. slender. 
3 6 \|9 
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NAME OF SPECIES 


BIOLOGICAL INVESTIGATIONS. 


[Blank to be filled by collector.] 


LOcALITyY ——— 


TREE NO. Position: Crown free; partly free; crowded; SURROUNDING SPECIES: -_— 
5 A | Pee Diameter] yooh, 
Dimensions. Feet. Inches. Description. eee ncené6s. 
feet. 
Total heleht=cesaasseec|eere asic sae |esecenes ee The neighboring trees are...-.... 4 
Teng theoh chin Ole carer) eosews eee omiowte ele ete isi (1s eenereio marmerers is Ror Some eres ae 8 
Wenethvor Or ow poeeteie|otete ceiseio's || s's <to eejeein| ool eter ae sioeiemiseee ete Tee eee 
Length of leader for 12 
the last five years <.-|5-..ccc--|---sse0.| and Stand... .- 2. ecco cen feet 16 
away respectively. 
Thetimber of the tree is sound; 20 
defective; straight; crooked ; wind- 24 
shaken; clear; knotty. 
28 
Hei i | Sap-wood i 32 |. 
Height| Diame- | Distance (in millimeters) P a (ene eTetal 3 
f sec-| ter of i —————— 1688 of 36 
Cross| °4.8& from periphery to the bark, (number 
sec- ‘ee oe limit of Groups No— ||width, | Num- poe of rings 40 
tion. ground ae milli- | ber of me. | OD sec 44 
feet. || meters.|/1/2/3]/4|5/6/7|8/ 9/10] Meters.) 88-| tors, | ton. 48 
Fag eM acs eal oa (Se | 52 
No. 
i 56 
2 60 
3 
4 64 
5 68 
6 
7 72 
8 76 
9 
10 80 
11 
12 


Nors.—For measurement of ring-growth across section metric measure is used to avoid fractions. 


Name of collector: 


Reduced resulta. 


[Not to be filled out by collector.] 


Age of tree. 


Height from the 
ground, 


Years. 


Feet. Tnches. 


Height. 


In the— 


Feet. 


Here paste the graphio 


description. 


INSTRUCTIONS. 


Inches. 


Year. 


Number trees measured in same camp and conditions consecutively; underscore 
descriptive words where given, whether standing free or crowded, or note briefiy 
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other conditions of position and give surrounding species. Use 4-foot rule and 
gauge. In all cases, if possible, take two measurements of diameter at right angles 
and note average. 

(1) Make notes as to crown and neighboring trees. 

(2) Measure the total height. 

(3) Measure the length of timber from stump to first crown-forming limb. 

(4) Measure the diameters with calipers every 4 feet from the ground up. 

(5) Count the rings on the stump, and on top of each log section, beginning at the 
periphery and marking every 10th one with pencil, and note for each cross-section: 

(a) Height from ground and diameter. 

(b) Total number of rings. 

(ce) Thickness of bark. 

(d) Width of and number of rings in the sap-wood. 

(e) Lay on the rule and note the distance from the periphery of the wood (not 
bark) to the limit of the 1st, 2d, etc., group of rings, or to the 10th; to the 20th; to 
the 30th, etc., rings. 

NoTre.—If the rings are over 2 mm. wide, measure them in groups of 10 rings; if 
less than 2 mm., measure in groups of 20 rings. 


DISTRIBUTION OF HAND COLLECTIONS. 


The exhibit of American woods at the World’s Fair started quite a 
demand for hand collections by public institutions and private individ- 
uals. To satisfy such demand as far as the means of the division 
allowed, the blocks of wood remaining over from various collections 
(some 4,000) stored at the Department were shaped into small pieces 
and were properly labeled, divided into a number of collections, and 
distributed, the object of this distribution being to stimulate interest 
in the study of our timber wealth, especially in schools and colleges, 
Full collections were exchanged for similar favors with the Forestry 
Institute of St. Petersburg, Russia; Tokio, Japan; and Kberswalde, 
Prussia; and in addition some fifteen sets were sent on application to 
public educational institutions and individual applicants. Some few 
sets remain for future disposal. 


SEED AND SEEDLING DISTRIBUTION. 

Under the provision of the law directing the distribution of “valua- 
ble economic tree seeds and piants,” some 300 pounds of various seeds 
in 4,000 packages were distributed to 500 applicants, mostly from the 
prairie and Western States. In addition some 5,000 cuttings of superior 
strains of osier willows were sent to State experiment stations and to 
some one hundred individual applicants. Some 5,000 seedlings of black 
walnut, ‘grown for the Department on the grounds of the Maryland 
Agricultural Experiment Station, are now available. 

As has been repeatedly urged, the practical results derived from this 
provision of the law, at least in its present form, are of little value in 
proportion to the expenditure of money or energy—outlays which appear 
almost wholly a waste. 

The object of such distribution can be only twofold, namely, to 
encourage forest-planting and to test the adaptation of certain kinds to 
certain climatic or soil conditions. There is no doubt that the supply 
of plant material could be made an effective incentive to the settler on 
the treeless plain; not that the cost of the material is of so much 
moment to the settler in many cases, but the inconvenience of procur- 
ing it and the uncertainty of obtaining proper material often deters 
him. But since forest-planting means planting on large areas and 
requires a large number of plants to the acre, the scale on which such 
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an adequate distribution must be made appears at once as a practical 
barrier to a successful use of the scanty appropriations set aside for 
this division. As shown elsewhere, even if the distribution had been 
confined to the timber-claim planters—an unjust discrimination—and 
not more than enough material for 1 acre were furnished (a small enough 
encouragement), the amount to be spent in that direction would have 
to be not less than $150,000. 

Other countries much smaller than ours use this means of encourag- 
ing forest culture, with a full realization of the fact that to be effective it 
must be ona tolerably large scale; thus, the Prussian forest department 
furnishes from its nurseries some 40,000,000 seedlings free of charge 
and 24,000 pounds of seed at nominal cost; the council of agriculture 
in Bohemia (5,500,000 inhabitants), in codperation with agricultural 
and forestry associations and individual estate-holders, distributes from 
3,000,000 to 4,000,000 plants and 1,500 pounds of seeds. The cantonal 
governments of Switzerland (2,700,000 inhabitants), besides giving sub- 
ventions for reforestation to the amount of $25,000, furnish also 5,000,000 
to 6,000,000 plants and 1,500 pounds of seed. 

In addition to the impracticability from a financial point of view, 
there is also an objection on the ground that many kinds of tree seeds 
are apt to spoil quickly and do not bear storage and delayed shipment; 
and, on the other hand, seeds and young plants are often not properly 
handled by the inexperienced planter. Finally, the tardiness of results 
from the time of sowing to the appearance of the plants and their first 
growth will tax the patience of many beyond endurance, and discour- 
agement rather than success is commonly the consequence. 

On the other hand, if experiment with the introduction of new kinds 
or with the adaptation of well-known species to new localities is the 
object, it would be better to have this done by the experiment sta- 
tions, which are better prepared to do such work, the permanency of 
which insures more continued observation, and their public character, 
moreover, warrants more effectual dissemination of any experiences 
gained. The only proper manner, then, it appears, of complying with 
the provisions of the law is not @ promiscuous distribution of plant 
material, but a codperation by this Department with the various State 
agricultural experiment stations, or, since these are mostly well 
enough endowed to work in their own way, the same method is avail- 
able as was pursued in the forest-planting experiment on the sand hills 
of Nebraska. Reference to this experimental planting was made in 
the last two reports of this division, in which it was pointed out how 
the division, in codperation with private individuals who furnish land 
and labor free of charge, may undertake bona fide experiments, the 
division supplying plans and material. A number of such stations 
distributed through several States would eventually furnish object 
lessons and experiences in proper proportion to the expenditure, 


PUBLICATIONS. 


The annual report of the Chief of the Division of Forestry for the 
year 1892, containing a brief history of the forestry movement in the 
United States and an extensive discussion of the turpentine industry, 
was published in a separate issue to the extent of 15,000 copies. 

The following reports or bulletins remain in manuscript and unpub- 
lished, partly on account of the difficulty, alluded to in the beginning 
of this report, of finding the needed time for editorial revision: Mono- 
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graph of the white pine (Pinus Strobus), by V. M. Spalding; Mono- 
graphs of the longleaf (Pinus palustris), shortleaf (P. echinata), 

loblolly (P. Toda), and Cuban pines (P. heteroph ylla), by Charles Mohr; 
Monographs of the pitch pine (P. rigida) and red pine (P. resinosa), 

by William F. Flint; Monograph of the black spruce (Picea Mariana), 

and white spruce (P. Canadensis), by Kate Furbish; Monograph of the 
hemlock (Tsuga Canadensis), by A. N. Prentiss; Report on consumption 
of wood in the charcoal iron industry, by J. Birkinbine; Report on 
consumption of timber in mines, by F. P. Dewey; Report on physical 
and biological observations on timber of the longleaf pine, by F. 
Roth; Revision of nomenclature of North American forest trees, by G. 
B. Sudworth; Handbook of the arborescent flora of Washington 
City. An effort will be made to bring these long delayed materials to 
publication during the ensuing year. 

Besides Bulletin 8, as progress report on timber physics, referred to 
above, there was published a bulletin (No. 7) on forest influences, 
which contains an extensive review of the systematic observations at 
forest meteorological stations in Europe and elsewhere, as well as a dis- 
cussion of the influence which forests have upon waterflow and sani- 
tary conditions. 

A circular (No. 10) to lumbermen was issued, calling attention to the 
condition of forest supplies, pointing out the need of codperation of those 
most interested in the perpetuation of these suppliesin improving present 
methods of treating the same, and the manner in which this might be 
done, especially by legislation looking towards better protection of for- 
est property against loss by fire and otherwise, a draft of a bill embody- 
ing the principal features of such legislation being added. 

In reply to some statements in the public press by Mr. H. Gannett, of 
the U. S. Geological Survey, which were calculated to mislead the 
public as to the true condition of our forest areas and forest policy, the 
chief of this division had the honor of addressing to the Secretary of A gri- 
culture a letter which was published in circular form. Since, however, 
correspondence from many parts of the country shows that this reply 
has not been as broadly disseminated as the original statements, which 
it is important to discredit, itis deemed desirable to give further publicity 
to the refutations of Mr. Gannett’s statements, especially as they are 
accepted as true by ill-informed persons, to the detriment of the work 
of this division and the forestry movement in general. 


Letter to the Secretary of Agriculture regarding forest growth and timber consumption. 


On Boarp S. S. ALLER, April 5, 1893. 


Dear Str: Just as I was starting on my journey for the purpose of collecting an 
exhibit for the World’s Fair, illustrative of the methods employed in German forest 
departments, a friend handed me an article published April 1 in the Evening News 
of Washington, over the signature of Henry Gannett, the chief geographer of the 
U.S. Geological Survey, in which the writer undertakes to show that efforts to 
bring about a more conservative and rational forest policy in the United States are 
unnecessary, because the relations of forest growth to climatic, soil, and water con- 
ditions are presumably of no practical significance, and because in his opinion the 
timber growth in the United States is certainly renewing itself much faster than it 
is being consumed. 

Lest the assertions of this writer be given circulation without contradiction and 
thereby assume the dignity of authoritative statement, which may to some render it 
doubtful whether the work of the Forestry Division or of the American Forestry 
Association has been directed in the right channel, I take the liberty of addressing 
this letter to you, to be published if you see fit. The official position which I hold 
renders it incumbent upon me to arrest, so far as I may be able to do so, the promul- 
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gation of such false statoments and inferences as are contained in Mr. Gannett’s 
article; and since the tendency of the article is undoubtedly to throw discredit on 
the work of the forestry movement, and of the Forestry Division in particular, jus- 
tice to them and to the division seems to require that public refutation be made. 

That there is a certain amount of truth in Mr. Gannett’s statements and argu- 
ments makes them only the more dangerous, for this little truth hides from ready 
discovery the misstatements and the flaws in the argument, and the public—not 
over critical—too readily inclines under their authority to erroneous conclusions, 
In the case of Mr. Gannett’s statistics, the misfortune is that they can not indeed 
be met positively with absolutely correct data on the other side, but only nega- 
tively with the certainty of their incorrectness. 

Briefly, regarding the status of our timber supply, Mr. Gannett states that the 
wooded area of the United States covers approximately 1,113,000 square miles 
(712,320,000 acres); that each acre produces annually 40 cubic feet of wood; that 
we consume annually between 20 billion and 24 billion eubie feet of wood (accept- 
ing the estimate made by the Forestry Division); that, therefore, no shortage is to 
be feared, but that an overproduction of from 6 billion to 10 billion cubic feet of 
wood takes place on this area. 

Mr. Gannett has become more conservative regarding the forest area than he has 
been in former statements. He has asserted that 50 per cent of the United States 
is wooded; he now comes down to 37 percent. The Forestry Division, by corre- 
spondence with well-informed residents in each State some years ago, ascertained 
the area under forest to be below 500,000,000 acres. But we may readily concede 
the larger area, simply remarking by the way that the failure to arrive at more cer- 
tain figures is perhaps chargeable to Mr. Gannett’s voice in shaping the policy of 
the last census, for he it was who objected to the present writer’s contention that 
it would be proper for the census to gather forestry statistics. 

As far as Mr. Gannett’s estimates and calculations of woodland areas are con- 
cerned, they are wholly irrelevant to the question at issue, namely, the question of 
timber supply; for he overlooks entirely the character of such wooded lands as 
timber producers. The merest tyro in forestry matters, or any observant logger or 
timber looker, will be able to point out to Mr. Gannett the difference between waste 
brush lands, such as to my own knowledge are figuring in the estimates of the 
Geological Survey as woodland, and timber-producing forest growth. The one is 
occupied by woody growth, to be sure, but of kinds which do not grow to useful 
size or useful quality and which prevent by their very existence the occupation 
of the area by desirable timber-producing kinds, becoming thus a positive hin- 
drance to useful forest growth. Here is one considerable element of uncertainty 
which Mr. Gannett entirely overlooks, thereby exposing an utter lack of knowledge 
regarding timber production. Again, the merest tyro in the science of wood 
growth is well aware that 40 cubic feet of annual growth of such character as enters 
into our wood consumption, and to which the accepted estimate of consumption of 
20 billion feet refers, has nowhere been known, at least in the temperate zones, 
and, as an average, over an area of more than 700 million acres. 

With more knowledge than Mr. Gannett in these matters, I venture to say that 
his figure exceeds at least three times the possibilities. Howhe arrived at his extrava- 
gant figures I am ata loss to understand. Since this question of wood growth per 
acre per year is of considerable general interest, I will explain its conditions more 
fully and cite statistics of more than usual reliability, which are fortunately avail- 
able to me. 

In the well-managed forests of Prussia (some 35,000,000 acres), largely stocked on 
poor land, the average total production of wood per acre for a long series of years 
has not been more than 21 cubic feet, but this includes branch wood, brush, and roots, 
which are not used in our country. Of this only 14 per cent, or hardly 3 cubic feet, 
represents material fit for the industrial uses; and we should add that in the United 
States firewood is also made from such material. IntheGovernment forests of Prus- 
sia (some 8,000,000 acres), exemplary in their management, the production reaches 
nearly 6 cubic feet. The highest wood production in German forests is reported 
from Baden (over only 4,330,000 acres of forest) with somewhat over 50 cubic feet 
of wood per acre per year. Assuming also a larger per cent of sizable timber, namely 
20 per cent, we would here find the annual production per acre of such material as 
we are in the habit of using at the rate of 10 cubic feet per acre. Competent writ- 
ers on the subject, who believe that the Government reports understated the annual 
growth, have calculated the same to be as high as 55 cubic feet per acre (see report 
of Forestry Division, 1886, p. 184), of which they assume 27 per cent to represent 
wood over 3 inches in diameter; even this larger figure would bring the product of 
sizable wood to less than 15 cubic feet per year. And I repeat what is well known, 
that in the United States we hardly use the smaller sizes even for firewood. 

To come now to more familiar measurements, we can figure out the possibilities or 
probabilities in the following manner, leaning toward extravagance rather than con- 
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servatism: Any lumberman acquainted with the various forest regions of the United 
States will admit that, leaving out the exceptional conditions on the Pacific coast, a 
cut of 20,000 feet (board measure) per acre from our virgin forests would be an 
absurdly large average estimate; this would represent, with excellent practice in the 
preparation of the material, say 2,000 cubic feet of round forest-grown timber, and 
since the trees cut to yield such material are at least 150 years old—they arein reality 
mostly over 200 years—the annual production would appear under such conditions 
as 14 cubic feet per acre per annum, or about as much as the most advantageous 
results reported from well-managed German forests. 

Apply this most extravagant figure to the area as given by Mr. Gannett, and we 
find that our consumption at present is from 10 billion to 14 billion cubic feet in 
excess of what the area could possibly produce as an annual crop; or that weare cut- 
ting into our capital to the extent of more than 50 per cent of our consumption, and 
not, as Mr. Gannett would have it, that we are laying up for the future, which, by 
the way, increases the demands for wood material at the rate of more than 35 per 
cent every decade. 

The above statements show clearly how utterly untenable is Mr. Gannett’s posi- 
’ tion, and how evidently lacking he is in knowledge of the subject he discusses. 
Regarding his knowledge of the relation of forest cover to climate, soil, and water- 
flow, the same lack of familiarity with the real facts and their significance is appa- 
rent. As these will be fully brought out in a publication of the Division of Forestry 
(Bulletin:7) now in press, I will forego arguments in proof of this accusation, in 
order not to lengthen this letter. 

One can not but deeply regret that men whose position before the public imposes 
upon them the responsibility of leading public opinion intelligently and upon the 
basis of well-established facts should thus be found ignoring their responsibility. 
I am encouraged to hope, however, that your well-known views regarding the 
rational and conservative use of our forest resources and the extension of forest 
areas where desirable will be strengthened rather than weakened by such ground- 
less and unwarranted assertions by advocates of a policy of laissez faire in this 
matter. 

Respectfully yours, 
B. E. FErNow, 
Chief of Division of Forestry. 
Hon. J. STERLING MoRTON, 
Secretary of Agriculture. 


CONSUMPTION AND SUPPLY OF FOREST PRODUCTS IN THE 
: UNITED STATES. 


Regarding the supply of forest materials, which may be drawn from 
the virgin forests still in existence, we have no data. The difficulties 
of obtaining even the crudest approximations, except for certain species, 
as the white pine, the longleaf pine, the whitewood, etc., are not only 
great in the first place, for many reasons, but are still further increased 
by the fact that the methods of using the supplies change with their 
waning, with methods of transportation, and with other economic devel- 
opment. Thus the statistics of white pine and longleaf supplies, given 
by the Tenth Census in 1880, were as approximately correct as could 
be expected, adverse criticisms notwithstanding; but the lengthening 
out of the supplies, especially of the white pine beyond the time, when 
those figures foretold their practical exhaustion, has been possible only 
through the reduction of the average merchantable log by from 27 to 
57 per cent—i. e., while during the census year in Wisconsin (Wausau) 
for instance, the average log was, say, 200 feet per log or 18 inches in 
diameter, in 1893 it had dwindled down to 84 feet or 13 inches in diame- 
ter. While the census statistics were based on the then practice of 
taking nothing less than 10 inches in diameter, the lumbering is now 
extended to logs as low as 5 or 6 inches in diameter. 

No more striking statement of the decline in white-pine supplies 
could be made than to cite the number of feet in logs which passed the 
nine leading booms in the lower peninsula of Michigan in 1887, namely 
2,217,104,985 as against 505,134,656 feet in 1893, a decrease of nearly 80 
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per cent, chargeable no doubt in part to other modes of transportation, 
but nevertheless foreshadowin g unmistakably the practical exhaustion 
of supplies. 

EXTENT OF FOREST AREAS. 


While we can not then with any degree of even approximate accuracy 
speak of the amounts of standing and growing timber, we have some- 
what better (although far from accurate) data of the forest areas, from 
which at least the capacity of wood preduction may be surmised, as has 
been done in the above-quoted letter in reply to Mr. Gannett’s state- 
ments, But here, too, absence of knowledge as to the condition of 
these areas makes.a statement of the actual supplies possibly on hand or 
growing mere guesswork. Not only are there to be distinguished the 
timber areas which contain supplies ready for the axe and for present 
consumption, but in the so-called second growth we must distinguish 
the areas which promise new supplies of value and those brush lands 
which are not only not growing a new timber crop, but on the con- 
trary prevent the growth of timber and will for generations to come be 
mere waste lands, as has been pointed out in the above-quoted letter. 

It will appear astonishing to those who have not paid attention to 
the question of the settlement of this country to learn from the sub- 
joined table that while of the total country only 18 per cent is improved, 
the better developed eastern part (east of Colorado) shows only 29 per 
cent improved, and even the long-settled Atlantic coast which we are 
apt to consider fully occupied, still possesses-65 per cent of unimproved 
land, of which we estimate 43 per cent as woodland, while the percent- 
age of woodland for the whole country is 25. There would be wood- 
land enough to satisfy our needs for many decades if attention were 
but paid to its rational use and to the recuperation of the cut-over 
areas; but the condition of the wooded areas, which have been culled, 
is well known to be so poor, as far as market supplies are concerned, 
that for generations to come they must be left out of consideration. 

The following table, compiled from the most reliable sources of infor- 
mation attainable and correcting any previous statements made by this 
division, is intended to give information as to approximate relation of 
improved land, forest and waste land, while the accompanying map 
(Platé I) shows by various grades of color the approximate relative 
proportion of forest to total area, and the character of the merchant- 
able kinds of lumber that are derived from the different regions is 
indicated. 

A second map (Plate 11) shows more in detail the condition of that 
section of the country west of the 97° of longitude, which being largely 
situated in the dry region requires greatest. attention to conservative 
forest use and contains still large areas of public timber lands. The 
information is derived from members of the U. 8. Geological Survey 
and others acquainted with the region. It must not be overlooked, 
however, that these are not accur ate surveys but approximations, and 
that a large per cent, often from 25 to 50 per cent ot the area falling 
within the timberland or brushland area, is prairie, open country, 

waste land, or in cultivation. The location and size of the national for- 
est reservations made under the act of March 3, 1891, have also been 
outlined on this map, suggesting a desirable extension ‘of this policy. 
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Improved and forest land in the United States. 


Maino sees ovese<eeecces 


Vermont 
Massachusetts .....-.-.- 
Rhode Island 
Connecticut 


New England States. 


Pennsylvania 
New Jersey 
Delaware 
Maryland 


Middle Atlantic 
States 


Virginia 
Worth) Carolina: 22-2 sc.. 


South Carolina 
Georgia 


Southern Atlantic 
States 


ATLANTIC COAST .... 


Mississippi 
OGISTAN Se yeeoaieic cee a cleace 


Michigan ........ Steeler 
Wisconsin: ..<2).-.<<s<ss 
Minnesota .....-. Seana 


Northern lumbering 
States 


Northern agricul- 
tural States 


TARR SPATES 5.2 -s/- 
West Virginia 
Kentucky 
Tennessce 
Arlanda! cose ars <a sare = 
Missouri 


Central States 


North Dakotasces<socia- 
South Dakota 
Nebraska 
Kansas 


INTERIOR STATES ... 
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Area. Per cent. 
Brush 
Total land eer Improved forest, Probably} Brush | Open 
surface. Orn land. jandwaste)| forest. | land. | country. 
: land. 
Acres. Acres. 
1, 900, 800, 000 | 357, 616, 000 18 82 
19, 132,000 | 3, 044, 000° 15 85 
5,783,000 | 1,727, 000 29 71 
5,846,000 | 2, 655, 000 45 55 
5, 455,000 | - 1, 657,000 32 63 
694, 000 274, 000 39 60 
3,100,000 | 1,379, 000 44 55 
39,710,000 | 10, 736, 000 27 3 
30, 376,000 | 16, 389, 000 54 46 
28,799,000 | 13, 210, 000 45 65 
4,671,000 | 1,999, 000 42 58 
1, 254, 000 762, 000 60 40 
6,310,000 | 3,412, 0c0 54 46 
71, 401,000 | 35, 772, 000 50 50 
25, 680,000 | 9, 125, 000 3 65 
31,089,000 | 7, 828, 000 25 15 
19,308,000 | 5, 255, 000 27 73 
38, 647,000 | 9,582,000 24 76 
114,724,000 | 31, 790, 000 27 73 49 |s Peete Sees 
225, 835,000 | 78,298,000] 35 65 ra are ag 
34,713,000 | 1, 145, 000° 3 7 Barres le ee 
32, 986,000 | 7, 698, 000 23 77 Bay t2 ee ee cae 
29) 658,000 | 6, 849, 000 23 717 PUIG tee neces ae 
29,069,000 | 3,775, 000 13 87 | cea, cae aA 
126, 426,000 | 19, 467, 000 » 16 84 FN Bee eer Newnes 5a 
167, 808, 000 | 20, 746, 000 12 88 
36,755,000 | 9, 865, 000 26 74 
34,848,000 | 9,793, 000 28 72 
50, 691,000 |. 11, 128, 000 21 79 
122, 294,000 | 30, 786, 000 25 15 4B bases | Gees 
26, 086,000 | 18, 338, 000 
22; 982,000 | 15, 107, 000 
35,840,000 | 25, 669, 000 
84,908,000 | 59,114, 000 
07, 202,000 | 89, 900, 000 
15,772,000 | 4, 554, 000 
25,600,000 | 11,819, 000 
26,720,000 | 9, 362, 000 
33,949,000 | 5,475, 000 
43,990,000 | 19, 792, 000 
146, 031,000 | 51, 002, 000 
35,504,000 | 25, 429, 000 
45,308,000 | 4, 658, 000 
49,696,000 | 6, 959, 000 
42, 998,000 | 15, 247, 000 
52,288,000 | 22, 303, 000 
24, 960, 000 564, 000 
250, 754,000 | 75 160, 000 
396, 785, 000 | 126, 162, 000 32 68 5p) [hc eee ee 
a ———4 ——— 
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Improved and forest land im the United States—Continued. 


Area, Per cent. 
Improved ee 
Total land 1 se a in. [Improved] forest, |/Probably| Brash| Open 
surface. fare! land. ban akee forest. | land. | country. 
Acres. Acres. 
Montana -wasuiesiessemce 92, 998, 000 915, 000 1 99 18 20 61 
Wi YOU Sr wisiateimiewlemisiniel= 62, 448, 000 476, 000 0'7 99 12 16 ve 
G@oloradowseecussenccaece 66, 332,000 | 1, 823, 000 27 97 16 21 60 
New Mexico.........-.. 78, 374, 000 263, 000 0:3 99 6 21 73 
Eastern Rocky 
Mountain region -| 300, 154, 000 3, 477, 000 1 99 13 20 66 
Wdahomentecccesnee 53, 945, 000 606, 000 1 99 20 40 39 
INC VaR. cs cose wnscesn 70, 233, 000 723, 000 1 99 9 20 
(Ugh arcs Susaceae piece 52, 601, 000 548, 000 1 99 16 27 58 
IATIZON Am c= ve craste te 72, 268, 000 104, 000 O-1 99 ‘9 14 12 74 
Western Rocky need 
Mountain region .| 249, 047, 000 1, 981, 000 07 99°3 8 22 83 
Rocky MOouvuNTAIN 
REGION saeeenecens 549, 201, 000 5, 458, 000 1 99 | 10 21 68 
California .......- 99, 827,000 | 12, 222, 000 12 88 18 27 43 
Oregon .....--c..- . 60, 518, 000 3, 516, 000 6 94 34 28 By 
Washington i iatere'a aya ratarer ate) 42, 703, 000 1, 820, 000 4 96 55 21 20: 
Pacific coast......-. 203, 048, 000 17, 558, 000 8 92 30 27 35 


Norz.—The authority for the area of improved farm land is furnishéd by the census of 1890. The 
areas of forest, brush, and waste lands were ascertained by subtracting the area of cultivated land 
from the total land areas of the several States, and are placed as per cent of the total areas in column 
4. The part of these supposed to be forest is estimated on information obtained by various agencies. 
For the western section of the country the further subdivision into forest, brush, and open country is 
based partly on statistics gathered by Col. Ensign and published in Bulletin 2 of this division, 

artly on the map prepared as stated before and here published, and partly on timber estimates of 

Ihe Puget Sound Lumberman. 


INADEQUACY OF FOREST SUPPLIES. 


In regard to the consumption of forest supplies no full statistics are 
available, yet we have a better basis for estimates. In the report for 
the year 1892 it was stated that the total annual consumption can not 
fall short of 22,000,000,000 cubic feet, or 350 cubic feet per capita, of all 
kinds of wood. This figure was arrived at by a series of careful esti- 
mates, the basis for which was stated. With additional information 
furnished by the Eleventh Census, it may be readily increased to 
24,000,000,000 feet. The consumption of mill timber (sizable logs) was 
stated as about 4,000,000,000 cubic feet (now found to be an understate- 
ment by 15 per cent), representing about 30,000,000,000 feet, B. M., or 
between 20 and 25 per cent of the total consumption—a proportion which- 
may be readily admitted to represent a rather extravagant average 
for the “millable” part of the forest growth, indicating that if we 
assume the annual growth of such timber per acre at 10 cubic feet (see 
Gannet letter), at least 400,000,000 acres of fully stocked forest are 
necessary to furnish this part of our consumption. Add the consump- 
tion of firewood, which is largely made of sizable timber, and it is safe 
to say that three times that area is necessary to furnish the amount of 
present consumption by its annual growth. From this statement alone, 
which is highly favorable to those who claim sufficient and “ inexhaust- 
ible” supplies, the inadequacy of our forest area to meet growing 
demands will appear. 
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QUANTITY AND VALUE OF FOREST PRODUCTS. 


The Eleventh Census statistics of lumber production, ably and con- 
Scientiously gathered by Mr. George A. Priest, agent of the census 
have not yet been published. Like all statistics of this kind, the fig- 
ures given must be incomplete, always remaining somewhat short of 
the truth and requiring estimated additions. Nevertheless, they fur- 
nish gratifying proof that the above estimates by the writer are within 
bounds. 

By the courtesy of the Superintendent of the Census, the Hon. Car- 
roll D. Wright, the writer is permitted- to produce, in advance of the 
regular publication by the census, a summary statement, prepared in 
part by Mr. Priest and supplemented by canvass and estimates of this 
division, showing approximately the variety, quantity, and value of 
forest products used in the United States during the census year. 


Amount und value of forest products used during the census year 1890. 


Estimated 
cubic contents 
Classes of products. Quantity. of forest- Value. 
grown mate- 
rial.? 
I. Mill products:! Oubie feet. 
Agricultural implement stock..-.....-.- feet, B. M.. CONGO OOGi he er sneer: $582, 
Bobbin and spool'stock -...-....-.0-<0--- Jain clOe nse 49000; 000) toe on. oh wc ccmeate 688, 000 
Carriage and wagon stock .........-------.--- dosss: 66000000) eee soc ck ccoae ces 1, 306, 000 
SPOT TMT 1S1GO Cah ic asi iciel> slels las) nie se emie ni ein|simaiai= darn. 94000: :000) |. Savcaccs accu ne 1, 435, 000 
Aji other sawed lumber........------.------.- CO cact or OO 000) 000) feos cece as $10, 818, 000 
Total sawed lumber .......-.2--.+ssee2+202- do....| 27,869, 000, 000 | 4,000, 000,000 | 314, 829, 000 
te He eet lone ee lS ATE pieces..| 2, 365, 000,000 |( ..----...-...- 3, 709, 924 
PICK StS ANONPAlNG Seo q-ecwiellele seme ace a GO. =< 110; 000, OO0-1< 2. 5122s ee 750, 000 
Shinclostetes ee eee eee earth san Stee do....| 9, 276, 000, 000 200, 000, 600 | 17, 000, 600 
SHENTOR <A AcRConosecddaE neon ob Sete Ee naSsSeEEees do. - 1, 178, 000, 000 300, 000, 000 7, 762, 000 
RAG OS eee meats mieten sae sisi se aiemiseiei= © =isiee sets 183, 000, 000 175, 000, 000 4, 934, 000 
Total lumber and cognate products, directly from 
LO 2 Seat icien aielaeeae ealeloiera sae ties ee ae eer cessed eee mat ecas eee 4, 675, 000, 000 | 348, 984, 924 
II. Railroad construction: 
JUGS = cnet ot CaS aa ANE CES Sap OSES aU ESaIE eerie pieces. . 80, 000, 000 400, 000, C00 |......-se2e-0 
Round and hewn timber used for bridges and tres- 
WGBlocgbdccac TanSsanenSe - Soaeapecrinenbses cegpepeosd Seen esbeaaecaaee 80, 000, 000 |--.---.....-. 
ele UuapMMDOLOR weanenearsolsemnacisosicicniicnisisepsesowas|U st eee Meeeneeoas 500050001 '|'sacxieneresee 
TOI. te cn ctq doe Bed GSe Sad WAS ASS SSS Op SOR ESE CO SE HE A ae sMee ees ae 485, 000, 000 40, 000, 000 
WL. Exported timber not included in subdivision I :4 Sn 
Hew timber, 6,900,000) cubic feet... .. . 0.22. - 2k cece ce] caw ccuwecceneane 9, 000, 000 1, 230, 000 
SG PAamad: VOUS HAD Olea cee mee ene via vniel=/s sm ain clee= Sell see see alo mismeie iets 2, 500, 000 2, 000, Oud 
RUNES LAVOS; SUAVO aN DOS. 522 nc.lcc as sien scisesenses'|-2ce-+ cence seee 500, 000 1, 500, 000 
See a 12,000, 0004 $4, 730, 000 
IV. Wood pulp:? 
300,000 tons oe DAPSLUP UL se ae cn nicpe term m ents Scanis\e'as cece ee 
SOFOOORtON Sis Od agp Mpa ere mee seater nee encin eee nal ae facaciamee ee 
60000 Xons: sulphiterul p-fbers oats macspres c= a caeyrec | sec cciemec amie se 75, 000, 000 3, 550, 000 
50,000: tons pulp for ether purposes: -- =. - <2 2.- ss spun esi caccmeecas 
V. Miscellaneous mill products other than lumber man- 
ufactured directly from logs or bolts’.......--..-..).-.---cssces---- 80, 000, 006 20, 765, 000 . 
Total materials requiring bolt or log size. .........|....-.-.----.--- 5, 327, 000, 000° 418, 029, 924 
This last figure of ‘‘ miscellaneous products” is a very : | 
considerable underestimate, based upon census re- 
turns and we are entirely safe in rounding off the 
total of sizable timber used and its value to......|...-......--.--- 5, 500, 000, 000 | 450, 000, 000 
Wal. PHOLe IT LHeSHaANO ON WOO cns.cieasimesisicinncsn sec coteea|<incjsuvenssenieie 18, 000, 000,000 | 450, 000, 000 
TMCS SHApelOnouarcoal- aaa. s2en nese cosanisy stale | eae coecasnisieles 250, 000, 000 7, 000, 000 
Vil. Wood used for dyeing extracts and charcoal for 
PaT ay POR OUNTEC soe ck getjomc nc anh CeeEse “SUD enDe cb ee eure ar lll nae eee Menacs er 16, 200, 000 437, 000 
Total amount and value of wood consumption ---..|.......-.---.--. 23, 766, 000, 000 | 907, 487,000 
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Amount and value of forest products used during the Census year 1890—Continued. 
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Classes of products. Quantity. Value. Total value. 
VIII. Naval stores’ 
Mr OLUIOs ia steal cle wales.siials cesar eisslente saree barrels... 846, 544 $5 ADONIS at = ase cee 5 
FROSID = 2:0 actecin wnbivcchien sw vuleeciu ns aciciesewiaw a mice do... 1, 429, 154 2, 413, 757 $7, 872, 872 
TXE; Wood/alcohol-wensese an en. c-oaseseelseeees gallons.. 2, 000, 000 IE T5ORO00S 2252 see cee 
Acetic eid in acopate Of Iie) -(Sarsicisecteleicle elnisa(='alsteiate «ll alule'aie nisiarsacie aiaiai= 360, 000 2, 110, 002 
X. Tanning materials'— : : 
Hamlock bavlcis:2, css cscs als eenwag'sla's etstal ate 62625 C00 aces ccte eee aa 
OataRarkie seat sore seas ne cnce stist weleies d 2 Bae OOM eae cetee saeeee 
Hemlock and bark for extract 307,500 |..... wacesene 
Sumac leaves for tanning .-....-....ceccsossa- tons.. TOS) 0004 Ses seed eew es a 
Sumac leaves for extract .......-c.scc AP perio TID O0OU Saceteetess sam C 
Various not accounted. for. 2... cecweeew ae asm ccenes NER O00 Eo weccmeecee s 
FT O4 2000000 
DOS WEA ids b ee sae ececrer ae or ce sesccatease poundss.. 32, 952, 927 3,300; 000 ei cece Jvam 
Maple isiritp.csse sc ae sa tteaterinaeie ee gallonsé. . 2, 258, 376 2, 200, 000 5, 500, 000 
Total value of forest by-products .........:......|.--.--- Wie ne densi estate sce cance s 25, 882, 872 
Total valueiof <alltorest productsc. see. se4- oo eccee|t acces ernccerl seem smie melee 933, 319, 872 
Add 10 per cent for omissions and under estimates? .....|........ eo cia talals ulisieialeelelelacve eieciayeie 93, 331, 987 
Total value of wood and forest products at original 
place of production, estimated to have been used 
Curing censustyeaT S90 eae maaticlanicsisiee cee aichral tat joie sia ow Sores [emia ere ee ister sear 1, 026, 650, 859 


1These data have been compiled by Mr. Priest from the reports of 21,011 establishments (represent- 
ing probably 70 per cent ia number and 95 per cent in value of product), of which 18,064 manufactured 
sawed lumber as principal product, 702 manufactured shingles exclusively, 438 manufactured staves 
and headings exclusively, and 1,807 used logs or bolts in the manufacture of the various classes of 
products stated under the head of ‘t Miscellaneous,” and corrected by the inclusion of the quantities 
used for customs sawing not given in the census figures. ; 

2 Estimated by the Division of Forestry. 

3 Canvass of Division of Forestry. 

4¥rom returns of Bureau of Statistics, U. S. Treasury Department. 

6 Based on figures of the 11th Census. 

6 Based on figures of the 10th Census and canvass of Division of Forestry. 


The following interesting separation of mill products according te 
regions and kinds is given by Mr. Priest, the quantities being based 
on various returns, and hence somewhat at variance: 


Lumber, of different kinds, sawed during census year 1890. 


: Feet, board 
Kind. measure. 

“Wihite pine esse n5 aeao re cas weete decks eat emis ae eras Se eae e wie tperaien inion eoteteene Steeetine 11, 300, 000, 000 
Spruce and fir, 4, 483, 000, 000 
PRG LOCK yoo 2 oho eiein o the = ora ile dla alco cunt et erarebeatinte Shale tate arena Geeta eT eee eee 3, 390, 000, 000 
Hard pine, cypress, ete 5, 516, 000, 0v0 
PEC WOO 2 anid lemme cee eta ciate ae Se hic sweetie Semana te eee Leen ol ne one ene eae 317, 000, 000 
Hardwoods aad all other 5, 517, 000, 000 

39, 593, 000, 000 


Amounts and value of lumber sawed, in different sections of the United States, during 
census year 1590. 


Amount 


(M feet). Value. 
, 808, 761 | $51, 929, 519 
"1291988 | 44) 407, 296 
"250,702 | 98110, 488 
é 926/331 | 48,790, 542 
027, 848 | 22) 466, 088 
866,796 | 11,306,807 
: 24,010, 448 | 272, 020,.740 


* Eastern group comprises the New England and North Atlantic States; Central group, Ohio, Indi 
ana, Illinois, West Virginia, Kentucky, Tennessee, Missouri; Lake group, Michigan, Wi i 


nesota; Southern 
bama, Mississippi, 


callaneous, all other States and Territories. 


sconsin, Min 


roup, Maryland, Virginia, North Carolina, South Carolina, Georgia, Florida, Ala” 


ouisiana, Arkansas, Texas; Pacific group, California, Oregon, Washington; mis- 
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Imports of wood and wood products for home consumption during the years ending June 


30, 1892 and 1893. 
1892. 1893. 
Articles. 
Quantity. Value. Quantity. Value. 
; Free of duty. 
PUCOM 00d caaeawa das 62. ovanp scien sh? vguBn ons + 198,850 | $411, 482 199, 187 $403, GOL 
Logs and round timber LSS HO Ue eyvestor erie 2, 164, 273 
Railroad ties....-..---.----+------+---.----- 131, 295 619, 235 97, 857 
Shingle and stave bolts BAAS: Mbt fast eters 53, 505 
Handle and head bolts..................-- BONGTON arene ame 53, 129 
pol sel Dene fe. ect tem a= seers 33 STENTS I tere oaks 29, 865 
Sip pLAM KIN Paseo cae ome ete ate soe ae ere alee os IQ AO2D sae eee 8, 404 
IEG DOLOS oe Se eee eee ae ee sa siewten GMAT ON ee eemoeenas 38, 968 
Wood for pulp-making A095 0 WIE = ao eee 332, 244 
Cnancoa lee ere mntamacc am Sa teecp eee ce. ees «jc laidaieteis ARESO5 4st steno 51, 634 
Cabinet woods; cedar, ebony, mahogany, etc..-....-..|....-..--.--- 23284),003) |oaoece ooaeee 2, 662, 658 
Worle bankces Hemceseee a s5 ae eke tase amecbe cae mena. ae | oaonmemasek 8087244 he ee aee noes 1, 641, 294 
emo ks Davicns swish cicctsmeaes ceioe creme cords 53, 018 256, 346 50, 699 241, 244 
Bamibooss rautanSSCanes, CC ree ecs-ier noon clo sacl Une Sar eee sec VBR ols IM Aon cesnanec 922, 529 
Briar root or briar wood, and the like, pan 
manufactured 89-185 Wi eee eens 40, 470 
SHES iecivascs = r aE Ral Be baeparcasé 76, 306 
ANENES FIOMIVES Se Gees BSoec DU Os SuaoEeEee ASCE RE nee eine CH) Oe aerisaepaabno 21,051 
AAC ploC OL WWOOd. vaatecese soe cetera barrels... 768 3, 352 1,179 6, 376 
DLUEPONGINE -SPiPlts Of 2 n-S as cee eins Somes sa gallons.. 9, 337 3, 470 10, 273 4,077 
AFP ONIN OAV CICC\s aca sie eteisisie'e sae cic eee sess pounds.. 36, 642 3, 9E2 20, 694 2, 365 
Pitch, Burgundy Aa citiJaNIRD bo oS UC amIe BA Ate saane Gore 281, 430 4, 336 207, 220 3, 558 
AROMA VEL POC exc erea lpr cynic, chin = (aleraiai bia ae ciwiaieieis ai sive wisrs||crayeleieyeercisten Teh S2,OLOMs sieves wiertnrore 8, 865, 408 
Dutiable. 
Wood unmanufactared not specially provided for ...|.........--- 82, O55" |eneces ec -i | 25, 952 
Timber— 
Used for spars, wharves, etc .......-- eubie feet 12, 295 2, 301 9, 432 943 
Hewn and BUWOO anton ote ecemes eae do.. 445, 804 54,570 | 1, 419, 484 62, 868 
Squared or sided not specially provided for-do-. 14, 036 1, 392 65, 139 452 
Lumber: 
Boards, planks, deals and other sawed lum- 

DC Pep tremersctoe cierse seicbie is mers eteeine ce sewtcnen M feet.. 482, 339 5, 588, 948 §29, 263 6, 283, 805 
Sawed lumber, net otherwise specified. ..-do-.. 150,184 | 1,416, 331 162, 955 1, 533, 274 
Sawed boards, planks, deals—codar ebony, ete .. 222 5,117 366 24, 205 
CHEN DISORIRHG) 6.55 Se woden none aba pe aan con ra qos ees vie 25 99, 187 7, 072 118, 985 

Hubs, posts, laths and other rough blocks CREP El ene aeeaS 28, 227 
Rated ete aaa oe nia ne we Cnccisicts <s.0t = 2 hiss Sins = 327, 359 327, 442 462, 149 
Pickets and palings -. 22, 679 5, 483 36, 760 
Cedar poles, posts, and rai 259, 583 | 1, 815, 949 271, 236 
SS Eade Scape tS oa oe ele ois = alice = => 3 731, 299 470, OOL 916, 759 
ISRO Coco 62 aao ee seacnec SEB OD OEE CESS an DOR Senooas OPT OR NG Ree arcnarcseras 45, 746 
SU aniGN eet Rite tate a, Ps dried cca pucacn ee oe eee Bod oe pall oon eee 646, 0613 
Manufactures, all others— 
Barrels or boxes containing oranges, lemons, 
etereaparb irom) COntentS ¢ teri: oscctemci st see c= AGT OLAS eoemere strates 555, 987 
asks and barrels, empty.....--2.---2c-+se5-+-s- CO eager ' 531 
Chair cane or reeds manufactured ...-..---.----- USER iG eee Ab oars 173, 967 
Cabinetware and houschold furniture ........... AMS TLD? | rreieaieteetee 382, 199 
Osier or willow, prepared for manufacture .....- S2 G3oal et eakeces cae 64, 427 
Osier or willo w, manufactures Of ...--.--------+- ZG CPD |e Scenansoes 125, 916 
MV GOGla oul aos sSeacsaoe eset seo cn reaeE oS e 1, $31, 231 63, “633 2, 909, 097 
PuetisoratotenyoGt: ae ms oN Gore eee a SB. IGd eee ee br 750 

Bark extract, for tanning ..-.---.-.«--- pounds... 12, 973 408 | 672 71 
eT eee on oe Sen tine coon aes do....| 12,724, 703 294, 744 7, 244, 1382 398, 400. 
Corks and cork bark manufactured .-...-. 0c 671, 064 821, 480 703, 063 351, 731 
ALC GS see ost a eet os ste co oeeenis on ie eee males ates asia BB RO fo iho Se at eects eee 133, 152 
Frames and sticks for umbrellas......-.--------.|----------- URRY Sih | Gre satcen oun * 117, 258 
All cther manufactures of wooed or of which 2 ie 

wood is the component of chief value ...-..--.|------------ Typ27, Che o-oo oe acian 1, 397, 155. 

Bota detna lO. emacs shies ee sem cin ole alee iSBBaeo eee 14, 864,100 |...-.-..---- 17, 163, 58 
LEGHPAL oem ONRUSe 2 ope eco oe aco eheG enn aSeees [sebee es oeses Pabst? Oa ie. See 26, 028, 997 


NG OR iL 


* Including other materials. 
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Laports of wood and wood products from United States for twelve months, ending June 


80, 1892 and 1893. 


1892, 1893. 
Articles. <3 
Quantity. Value. Quantity. Value. 

Agricultural implements: 

Mowers and reapers --.-..+-++ afeaeiaalaah vipa ino (PREY GRC bis) pero conaase $2, 873, 897 

Plows and cultivators - Bee Mode so ssdoO 644, 390 

All other, and parts of.----..--------------+----- 1) St 0 04, BOs eee ncaa 1, 139, 046 
Bark end oxtract of, for tamning..-.-.--------------- QSQUTOS) |p weeemrias a= 232, 268 
Carriages and horse cars, and parts of..-.-----..---- gO Ree ey cere ere 1, 605, 801 
Cars, passenger and freight, for steam rail- 

ROMA aoe ee encase sen ete eau a Sale aist> bars! age ot Oe | 1,320, 265 i, 801 |; 

GimSeng -~ -- wn erie een an soe seen ne ool DS ..- 820, 529 251, 205 
WHAT CS)< Sse ene nie mrs cicininin isin = 6 aC Sine imeem miome Wey O66" aera we menioe 
@PAIISO Selo es eee a wai a miter wale clei mc naire ore - 772, 582 12, 518 
PROSE Mls. 5 ieee Meee eet ane ess Reena 3,418, 459 | 2, 059, 407 
IBA neta sleehaitewayomsesitiaonst Bess Bb pan8 d c 2 52, 417 29, 042 
Turpentine and pitch d 18, 336 8, 926 
Turpentine, spirits of 7 4,500, 721 | 13, 415, 459 
UENO NERO O (eae ee ae Settee emer atisasin erraciaes 3 1, 604 , $28 
Boards, deals, and planks...--...-.--------- feet 2, 59 9, 672, 493 629, 355 
WICIStS ANG SCAM UNM Oa) settee nteteleetr eminem einen = do- ==: 228, 518 13, 475 
FLGOPS ANd WOOPIPCIOS a. as lsmarm ein elm clea sete Se inlala = gel eae etonos BB Boe Aes aam an 
PEO MG = cic ais stem hoe a oa ca ee aa Neen ewan M..| 7, 893 | we ews 3, 461 
Palings, pickets, and bed slats...----...--.----- ME. 640 6, 259 587 
Steimples 755 y-semane ease see ee setae oat re alas M.. 31, 198 87, $92 22, 928 | 
Shooks: | 

BB OX sos 2 otslers wimeie oa 8 eerie) ae imie <> Clete sreraiw= ln i=l~ we eintel=| eine se mere 3515; OLS al eames 

@thors sees : 412, 308 585, 919 385, 862 
eV ANAL DOA ee cre arora atale ore mole iolal= oleve Select nal =, oll ermine a imme pire WI a el bs are eee 
POIRIER CMI | ay aOR ee Ebsco ees oan etre Cares Be Laat 1740 poe ree Se Sc, 
Lim ber: | 

SauWie dbs Mose ces emiecsta oleae almeidemia sile M feet.-} 235, 550 | 2, 673, 154 214, 198 

Hown -| 6,736, 446 983,574 | 7, 836, $21 | 
Logs and other timber....------..-- +--+ +22 222 eee eel nee ene e ee L922) 8041S eee 
IDOoUS Wasies and MNOS thieac ane satan tees esesioel mom ocmeiciceee 205. OLS iM rae toate e | 
Moldings, trimmings, and other house furnishings --|.----------- 202° 5B ire aes eee | 
Hogskheads und barrels, empty -..----.0225-5e0-- 22 ee|-b ena e eee 290; UES. | ssc 
HEERONTS OU © LCL | eLNE EN MNO Oc arm me aaa aie mt fee im) eel Pete alem epmt toe aerate 2,090; 146: |... 225 32--- 
Woodenware -.-- $56, 55 } 

rv wood n 
PERS tiie ter tan oo ee etoile ce weine stern Seer 


Haports of wood end ceriain weed products during the year ending 


districis of country from whence exported. 


Districts.* es 
a ptr i. TEE ell SEV eeeDatele 
Raw material: | 

Boards, deais, planks, et€........... $3, 899, 776 | $1, 883, 459 | $2, 736 i381, 938 §42, 599 
Joists and SCHMUNN Y= . Gee eeioeeoe = 7, 841 es 98) 452 > 60" i" ee a 053 Zs 171. bee 
Sei and hosp-polesin. afc ccwecs ce 39, 376 $03 13 58 40, 350 
SUMMING sca Ni oeds coe Meee 1, 983 67 3 6, 583 , 66 
Palings and "WICKObS .2 254 oe 0e mane 10 755 67 3 iB : $i 
Shingles... ee. set ccs 09 35, 792 16, 556 13,015 72, 562 
CT erage Sees a : 384, 711 6,477 8,113} 41, 707 941, 008 
BSEMVOS oe cee vans eeseeeeceeceeeccenes 30, 65 448,751 | 1,010,776 839 | 2, 495, 526 
Alot ber lumber...---------.eee2: 1,061 16, 163 327, 130 39,0561} 1, 443" 537 
Timber (sawed) .---.--- 2-2. a-ee soe: 352, 633 | 1, 441,565 378,873 | 2,320, 123 
Pita ora (own) neces a eee eee eens 8, 61: 26, 936 TOT AQOE Nace eee 1, 188, 353 
Logs and other round timber 1,028,092 | 303, 763 9,824 | 2, 270, 072 
BE Gy Ode foe votes c no. ace seule” By ONO us ear Some rag Bese me i 
Rothe ease acaen cee 2, TLL, 032 14, 366 2,941 | 3, 333: 367 
Baten seg hes Pe EE ae 27,585 | 11,546 1, 045 &8 40, 244 
Turpentine and pitch..............- 17, 291 2, 212 63 688 20, 254 
Spirits Os tUMDSMbINCs ac. so ec ces 431, T17 3, 455, 904 664 5, 151 3 893, 436 
Bark ond bark oxtract .........-.-.. 75, 353 144, 891 25 12, 000 "932, 289 
Total raw material....... pe dee: 9, 633, 527 | 10,234,058 | 6, 631,530 | 1, 640, 202 | 28, 139, 326 


Bete at i % rs 4 ; ; 
District No. T includes ail of the United States north of Baltimore and east of B 


District No. IL includes the te 


inclades the territory adjacent to the gulf ports, 


States on tho Pacific coast. 


rritory having its ontlet by the South Atlantic ports. 


ocky Mountains. 
District No. ITE 


District No. LV embraces that portion of the United 


4 
a 
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Heporis of wood and certain wood products during the year ending June 80, 1898, by 
districts of country from whence exported—Continued. 


| Districts. 


12 I. Td. Iv. | Total. 
Manzfactnres : | | 
Agricultural implements $4, 504, 934 | $8, 635 $106, 469 $36, 265 | $4, 657,333 
Carriages and ho 1, 430, 784 | 2, G50 61, 725 | 51, 242 1, 685, 861 
Cars, p Ss UE een, Wa | 679, LOO! ao os 5 965, 871 
Matche aay 57, 852 80 3, 689 | G6, 353 67, 274 
OVein get tes -imeon ee kent SAB 875, 877 | 18, 586 3 220 5, 213 897, 879 
Doors, sash, and blinds............- 206, 304 5, 522 6, 547 54, 082 273, 455 
Moldings, trimmings, ebemias ascneews 2038, 554 2211. 1, 159 3, 0€8 208, 0U2 
Hogsheads and bar rels, empty-..... 211, 919 Bot 4, 249 | 1, 718 218, 880 
Wousehold furniture ..........+..-- 2, 803, 662 | 31, 696 ; 106, 860 170, 273 3, 112, 291 
WUOUG OM NUR Omc a. cee Na cx poe aus 311, 786 | 13, 890 | 2,083 | 103 } 328, $17 
i other wood manufactures......- 1, 628,170 | Lid, 842 82, 736 | 61, 703 | 1, 917, 451 
Total manufactures: <-)-ts.-cskce2 13, 085, 592 221, 940 558, 392 390, 020 14, 255, 945 
Mataleewnorts as. <> =. cocoa oe. 22, 719, 120 | 10,455,998 | 7,189,931 | 2,630,222 | 42, 395,271 
| { | 


FORESTRY EXHIBIT AT THE WORLD'S FAIR. 


a 


é. large amount of the time and energy of the office force Way ocen- 
pied during the year in the preparation, installation, and care of the 
exhibit which formed a part of the Government exhibi rs ee the 
World’s Fair in Chicage. The subject of forestry, thanks to the active 
and inteligent interest of Mr. W. J. Buchanan, chief of the Depart- 
aS 6 of Agricultur e and Worestry, received a most important impetus 
at the Fair, which can not fail to advance the forestry interests of the 
country at a more rapid pace than hitherto. 

By the construction of a separate artistically and characteristically 
desi iened building for fo sestry exhibits, the name of the subject, bith- 
erto unknown to theusands or misunderste ed, has become familiar, 
ie hile @in the elevation of the subject to the dignity of a department 

6rdinate with the other large departments at the Fair, recognition 

as given to the great importance of the subject and a series of 
focastry talks, instituted by the chief of the Departme nt, and a 
Forestry Congress under the auspices of the American Forestry Asso- 
ciation, were designed to familiarize the visitors with the many aeeue 
of the same. 

This eongress is especially worthy of note on account of the earnest- 
ness and ee oughly practical nature ef its discussions, and particularly 
in the presenceand pe cipation, almost for the first time, of represent- 
atives of the lumber trade, with the result of opening their eyes wider 
jee ever to the fact that the forestry movement is essenti ally vital to 

12 interests of that trade. 

This is net the place to dwell at length upon the many object lessons 
which were foundin the lorestry and other buildings, anacconnt of which 
isto form a part of a separate report by the jury of awards, of wines the 
writer had the honcr to be a member. The exhibit of this division, 
which is described somewhat in detailin another part of this volume, 
was designed, according to the law appropriating the funds for Govern- 
ment exhibits, to illustrate its functions. These are not of an executive 
character. Hence the division has nothin g¢ to de with any administra- 
tion of the public or any other forests, being “yestricted to the study ofthe 
same anil of all phases of forestry, with the duty of reporting results 
and giving such ‘advice for the treatment of forest resources and refor- 
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estation as may be asked. Itis, therefore, a bureau of inquiry and infor- 
mation, like most of the other branches of the Department of Agricul- 


ture. 


ADVANCH OF FORESTRY INTERESTS DURING THE YEAR. 


The year has been fruitful of signs which point to promising results 
in the near future of the efforts to establish a rational forest policy in 
this country. The policy of establishing forest reservations on the 
public domain has been further extended by the President’s procilama- 
tion of the Sierra Nevada and Ashland Reserves, aggregating 4,511,360 
acres. This makes the total acreage of forest reservations established 
under that title 17,564,800 acres. 


List of national forest reservations and national parks of the United States. 


Noss Established. Area. 
; Acres. 
1 | Yellowstone National Park timberland reserve (Wy0.) ...--..sse-0-- Sept. 10, 1891 1, 239, 040 
2 | White River Plateau timberland reserve (Cole.) ..--.-.--.-.----.---- Oct. 16, 1891 1, 198, 0890 
8 | Pecos River forest reserve (N. Mex.) -.-..--:-----...--22--0se-e2---- Jan. 11, 1892 311, 040 
&aNwSierratOresb Teserv.c:(Oal.)\ sa seme oe Aa iene sale mana ike Seetoielonie ie Feb. 14, 1893 4, 096, 600 
Kaa ePacihict ores tiredar veh Asis) 2.2 sta 0 2a ore os ew SOS reesei ice ae Feb. 20, 1893 967, 680 
GuilpPike’ steeakitimberiandseserve (Colo: = anec se cieias ea simeeie ies Mar, 18, 1892 184, 320 
TN Ballin timberland reserve: (Ores 3)ae = 6c soe we reer niin ae eee ale dune 17, 1892 142, 080 
Sol) Plum Créek timberland reserxe (Colo.) Seas ce ae na wnee ojo in seiinitele June 23, 1892 179, 200 
9 | South Platte forest reserve (Colo.) .....---.-..----- J fuleroidsica cio aaa Dee. 9, 1892 683, 520 
LOL San Gabriel timberland reserve) (Cal) ar cere ee rape as ne a eee Ie. 29, 1892 555, 520 
11 | Batilement Mesa forest reserve (Colo.).-......---..----.----- 2. e222 -s dec. 24, 1892 858, 240 
12 | Afognak Forest and Fish Culture reserve (Alaska) .....-----.--.---- Dec. 24, 1892} Unknown. 
1S Grandi€anyon forest resery.©, CAM mere cte om teteaie ot al olole i= ee ria sie oie se ae Feb. 20, 1823 1, 851, 520 
14 | Trabuco Canyon forest reserve (Cal.) -. --| Be. 25, 1893 49, 920 
15 San Bernardino forest reserve (Cal.) --| Heb. 25,1893 737, 280 
16 cAshland:forest-reserve.(OLeg..)) s225 2 saci te cee eee ee ee eee eee Sopt. 28, 1893 18, 560 
7 | Cascade Range forest reserve (Oreg.) ----- . <2. 2-2. soe oper ew snes | Sept. 28,1853 | 4, 492, 800 
Motal acreage-of forest: LESELVES ro --os even eweiceeie = nae 17, 564, 800 
NATIONAL PARKS 

1S Vellowstone National -Park¢. 2 aascesjcaccs ces eee cece anne eee eee | Mar. 1,1872 2, 142, 720 
19 | Yosemite National Park... =a Oct. 1, 1890 $67. 680 
20 | Sequoia National Park....... Oct. 1, 1890 161, 280 
21 | General Grant National Park. Oct. 1.1890 2) 560 


* The numbers refer te those used cn map, Plate II. 


The present great need of providing protection and suitable admin- 
istration for these reservations is to be met by the cnactment of a law 
(H. R. 119) which, while less comprehensive than that contemplated in 
the Fifty-second Oongress (S. 3235), contains the essential features for 
a first step toward a more thorough organization, and recommends 
itself on account of its simplicity. Having been reported favorably by 
the Coinmittee on Public Lands and placed on the calendar, its early 
passage, which is so necessary to a clinching of the policy expressed in 
the proclamation, is hoped for. This bill providesin the first place the 
use of the Army for protection of the reservations. Experience in 
Yellowstone Park and elsewhere points out the efficiency of such a 
service, which is also satisfactory to the officers and troops, as it breaks 
the monotony of camp life, furnishes useful occupation, and keeps the 
troops in practice for field work. 

The next important provision lies in the authority given to the Sec- 
retary of the Interior to regulate the use and occupancy of the reser- 
vations, thus settling their legal status. The sale of ripe timber from 
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reservations and other public timber lands under such supervision as 
to insure the inviolability of the forest cover is also permitted, in the 
discretion of the Secretary. This provision, which has been severely 
criticised, is most important and essential to any kind of successful 
forest policy. Its absence from the statutes hitherto has been the fruit- 
ful source of depredations and forest destruction, for the resident popu- 
lation must be provided with wood material, and, in the absence of 
legal methods and fair means to do so, it is driven to supply its neces- 
sities by unfair means. As soon as a value is placed on the timber of 
the public domain it will be possible not only to dispose of it advan- 
tageously, but also to control the manner of its use without injury to 
the forest conditions and the future, and an interest in the same will 
growup. In this or a similar provision, which attempts a rational use 
of the forest resources, lies the only salvation of our Western forests 
and of the soil and water conditions dependent on the same. 

The funds derived from the sale of ripe timber and other income are 
to be set aside for the purpose of establishing gradually a more ampli- 
fied and effective system of forest management, so that the forest itself 
shall pay for its own protection. 

State Governments are also becoming more active in regard to their 
forestry interests. New Hampshire acted in part upon the recommen- 
dations of its investigating forestry commission, by making the same 
permanent (with a new personnel), constituting the selectmen of the 
several towns firewardens with power or allowing the commissioners 
to appoint special firewardens, the expense to be charged to town or 
county. 

New York has passed new legislation haying in view the final estab- 
lishment of a compact State forest and also introducing some methods 
designed for the utilization of the spruce in the present State forest 
reserve. This last provision is faulty in that itis based on the mis- 
conception that restriction of the cutting to certain sizes is sufficient 
to preserve acceptable forest conditions. 

Pennsylvania has passed a law establishing a well-considered plan 
of examining into the condition of its forest cover, especially at head- 
waters of rivers, with a view of formulating further action. The Penn- 
sylvania Forestry Association, which represents by all-odds the most 
active, business-like, and intelligent element in the forestry movement, 
has made this action possible; the association is thriving, increasing 
its membership constantly, and with the publication of its now nearly 
regularly issued “T'orest Leaves” is the most powerful ally of the 
national association. 

New Jersey is promising to enter the ranks of those States which 
recognize the importance of their forest areas, the first step being an 
examination by a committee of the State board of health into the 
needs of forest preservation on the highlands, the director of the Geo- 
logical Survey having furnished the basis and first suggestion for such 
action. 

Maine having inaugurated a tolerably satisfactory fire law, the north- 
eastern Atlantic States seem to be ina fair way of establishing a forest 
policy. 

In the West we have to note rather a retrograde movement. Cali- 
fornia found it necessary to abolish for political reasons its forestry 
commission, inaugurated eight years ago with so much promise, war- 
ranted by the eager and intelligent work of the first commission. Colo. 
rado also has practically abandoned its first attempts at a forest policy 
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by leaving the competent and useful forest commissioner without salary 
and means to proceed in his work. 
Wisconsin has entered the ranks of forestry States by the inaugura- 
tion of a forestry association starting upon a practical basis, which 
has in view the active codperation of lumbermen. cs 
The most notable event in the forestry movement, however, was, as 
in many other movements, its treatment at the World’s Fair in Chicago. 


GERMAN FOREST MANAGEMENT. 


In addition to preparing the forestry part of the United States Gov- 
ernment exhibits, it became one of the pleasing duties of the chief of 
this division to collect and install another forestry exhibit, to be placed 
in the Forestry Building for the German Government. 

Upon the joint invitation of the Commissioner General for the German 
Empire and the chief of the Departments of Agriculture and Forestry 
at the World’s Fair, and with the sanction of the Secretary of Agri- 
culture, by whom the necessary furlough was granted, he undertook 
the honorable mission of collecting materials from the various forestry 
institutions of Germany, which might illustrate the methods and means 
of forest management and the status of forestry a8 a science and art 
in that country, acknowledged as leading in this particular branch 
of economics. The object of such an exhibit was more to acquaint our 
people with superior forestry methods than to attempt to show ths 
progress and perfection to which forestry in Germany has attained. 
It was in the main to be an object lesson to our people and in that sense 
the coéperation of this Government in the manner indicated was readily 
given. 

Accordingly the writer early in April visited the forest departments 
of Prussia, Saxony, Saxe-Weimar, Bavaria, Wurtemberg, as well as 
the leading forest academies and forestry schools (Eberswalde, Miin- 
den, Tharandt, Giessen, Eisenach, Tiibingen, Munich, and Ziirich) 
and selected such materials as would serve the purpose in view. 
In this undertaking, which on account of the short time left for it neces- 
sitated unusual expeditiousness, the writer received the most court- 
eous, ready, and generous assistance from all the officers in charge of 
and in connection with the institutions above named, so that in less 
than two weeks the material was selected and within six weeks began 
to arrive in Chicago. There was of course no time to prepare anything 
specially for the purpose and only material on hand in the archives or 
study collections could be hurriedly gathered, to be finally shaped inte 
an organic whole, representing a picture of the forest management of 
Germany. The cost of this journey and installation was borne jointly 
by the German Government and the World’s Fair authorities. 

oe description of the exhibit, as finally installed by the writer, may 
serve te purpose of elucidating somewhat the methods of forestry as 
practiced abroad, and which, in principle at least, will have to be 
imitated in time by our people, as they have been by other nations, 


MAP WORK AND FOREST DISTRICTING. 


The first requirement in the management of any property is that all 
its conditions should be known and recorded. Hence a topegraphic 
survey of the forest district to be placed under management is the first 
requisite, Such survey refers not only to the boundaries and topo- 
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graphical features of the district itself, but also to the surroundings, 
especially with reference to connections with markets, and finally the 
geographical position of the forest areas in general grouped according 
to ownership. As illustrations of this last class of surveys there were 
exhibited: 

Forest map of Bavaria; 

Forest map of Wurtemberg. 

These show in three different colors the forest areas belonging to the 
Government, to communities and institutions, and to private owners. 
From these it could be seen not only that the three classes of proprie- 
tors share about equally in the ownership of the forest area, but that 
the Government owns mainly the forests on the mountains where forest 
management must be carried on, not for profit, but for indirect benefits 
in the preservation of favorable scil and water conditions which there- 
fore makes the permanent, well-organized management “by and for the 
people” necessary. Contrary to the notion to which currency is so often 
given in the United States, the various governments of Germany do 
20 OWn inore than 35 per cent, exercising partial control (so as to pre- 
vent destruction and waste) over only 15 per cent in the hands of com- 
munities and institutions, and leaying the balance of 50 per cent of the 
forest area in private hands almost entirely without restriction. 

Sometimes the contours of the country are also indicated on the maps, 
which serves the useful economic purpose of permitting ready reference 
of the forest areas to the topography. As an instance of such work there 


Relief map of Hesse. 


On this the forest areas were indicated in green color. 

For the sake of orderly administration, the whole country is separated 
into forest divisions or inspections (sometimes both) each of which forms 
a separate unit of administration. To indicate this subdivision there 
were exhibited: 

Forest division map ef Wurtemberg. 
Forest district map of three forest inspections in the Spessart Mountains of Bavaria. 
General forest map of forest inspection Bamberg-Hast, Bavaria. 

it is to be understeod that we are now speaking only of the Govern- 

ment forests, which are under a uniform general administration. 

The administration of the Government forests is usually assigned 
either to the finance department (as in Bavaria) or to the department 
of agriculture and forestry (as in Prussia), with one director and coun- 
ceil directly in charge under the supervision of the minister or secretary. 
The position of the director (Oberlandforstmeister) corresponds some- 
what to that of our Commissioner of the General Land Office, except 
that, an extensive technical knowledge being needed in the position, 
the ineumbentis promoted through all positions from the lower grades. 
Again, each forest division is placed under a separate administrative 
body consisting cf an administrator (Overforstmeister) with a council 
of forest inspectors (Forstmeister), each of whom has supervision of 4 
number of the final units of administration, the forest districts (Ober- 
foersterei, Forstamt). The district officer (Oberfoerstcr, Revierfoerster, 
etc.), witha number of assistants, rangers (Icerster), and guards (Schutz- 
beamte), is then the manager and executive officer in the forest itself, 
while the higher supervising and inspecting officials are located at the 
seats of government. 3 
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The survey of each forest district is carried out to the utmost 
minutix. To illustrate the methods pursued in Prussia we find first: 

Special survey map of district Miihlenbeck. 

Special survey map of district Rheinwalden. 

These maps on the scale of 1: 5000 appear in portfolio sheets, repre- 
senting a careful survey by theodolite of the boundaries of the district, 
the permanent differences of soil and occupancy (roads, waters, fields, 
meadows, moors, ete.), and the division of the district into smaller 
units of management. This kind of map, of which only three copies 
are made, is then, for purposes of use in daily routine, reduced to a 
scale of 1:25000 on one sheet, and printed. The first matter of inter- 
est that strikes us on these blank or base maps is the division lines by 
which the district is divided into parcels or compartments. In the 
plain these lines divide the district into regular oblong compartments 
(Jagen) of about 60 to 75 acres each, with sides of 100 and 200 yards 
respectively, separated by openings or avenues which we may call 
“rides” (Gestell, Schneisse), so that the whole makes the appearance 
very much like the map of an American city regularly divided into 
blocks. The rides (from 8 to 40 rods wide) running east and west and 
north and south are lettered, the former, broader ones (main avenues) 
with capital letters, the latter (side avenues) with small letters, while 
the compartments are numbered. In the forest itself at each corner a 
monument of wood or stone indicates the letters of the rides and num- 
bers of the compartments, rendering it easy to find one’s way or 
direct any laborer to any place in the forest. ‘The rides are often used 
as roads and serve also the purpose of checking fires, ete. 

In the hill and mountain districts this regular division becomes 
impracticable and the lines of compartments conform to the contour, 
while the opening of the avenues is restricted to those which can be 
readily transformed into roads; roads, indeed, determining the divis- 
ion lines wherever practicable. To illustrate these various methods of 
subdivision there were exhibited: 

Blank district map of Riithnick, Prussia. 

Blank district map of Miihlenbeck, Prussia. 

Blank district map of Schulenburg, Prussia. 

The first is a pine-forest district in the plain with rectangular com- 
partments, the second a beech forest in the hill country, and the third 
a spruce forest in the Harz Mountains. 

In hill or mountain districts tepographic or contour maps become 
necessary, especially for the purpose of rational road construction, a 
natter on which in modern times great stress is laid and to which we 
shall refer iater on more in detail. Such contour maps are sometimes 
executed in papier maché or gypsum models for readier reference. 
Phis class of work was shown by: 

Relief model of range Buchholz, in district Mithlonbeck, Prussia; 

Relief model of range Sonnenburg, in district Freienwalde, Prussia; 

_ Relief model (small) of forest district Schulenburg, Prussia, with the correspond- 
ing contour maps; 

Contour map of forest inspection Mant-West, Bavaria. 

_ fhe instrument used in this work is one that would recommend 
itself for similar work in this country for expeditiousness, combined 
with sufficient accuracy (0-4 per cent); namely, the 


Tachymeter, construction Fennel, with projecting apparatus. 
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The instrument, which was exhibited, is most compact and simple to 
handle, permitting direct survey of both distances and vertical con- 
tours in one motion, without any calculations; the former by means 
of a Reichenbach distance measurer, with stadia, the latter by a pro- 
jecting apparatus (rectangular triangle) giving the horizontal distance, 
while a limb with nonius permits the reading of the azimuth. 

For rapid preliminary work, such as the trial location of roads, 
various instruments are devised, which can also be used for measuring 
heights of trees, ete., of which the universal dioptra, construction Stoet- 
zer, was exhibited. These are usually simple pendulum instruments. 

Of late years a further refinement in the methods of reducing to paper 
the conditions of forest areas has been begun in ~Bavaria by the con- 
struction of soil maps. 

Soil map of forest district Hauptmcorswald (Bavaria). 

“The soil map and its significanco for forest management,” by A. Bauman. 

These exhibits gave notice of this new departure. The above map, 
comprising 8,000 acres on a scale of 1: 20000, shows by colors the kind 
of soil, and by signs its quality and depth of surface soil, character of 
subsoil and depth to ground water; black dots show the points actually 
examined. ‘The notation is so simple that the conditions on any part 
can be readily read. 

For instance, finding in one place of yellow shade, which denotes 


. 9 *7. 2 . 
sand, the reading a we know at once that it is alluvial sand, 190 
H 40 


centimeters deep to ground water; while in the same area A. §. 30, would 
i 

tell us that the alluvial sand is overlaid by 40 centimeters of hamus 

mold, and that the subsoil at 30 centimeters below the sand is impene- 

trable “ Keuperletten” (clay). 


PRINCIPLES OF MANAGEMENT. 


The fundamental principles upon which the German Government 
forests and most of the communal and private forests are managed is 
briefly expressed in the idea that the forest growth is to be treated as 
a crop to be repreduced as soon as harvested, involving continuity of 
crops. To carry this principle into effect most advantageously the 
management must take care to husband the natural forces and con- 
ditions upon which thrifty forest growth relies, which leads to the 
second principle, that of highest efficiency of crops, or the two leading 
principles combined, to produce the largest amounts of material (or 
revenue) in the shortest time without impairing the condition and 
capacity for reproduction of the forest, perpetuating valuable forest 
growth wherever this is the best crop or where soil conditions make a 
forest cover desirable. In government forests in addition the financial 
principle prevails of treating the forest as a permanently invested capi- 
tal, from which only the interest is to be used, making the amount har- 
vested or the revenue derived to be as nearly alike from year to year 
or from period to period, and as nearly cerresponding to the annual 
aceretion, as it is possible to make them. 

The present Oberlandforstmeister, or director, of the Prussian for- 
est department uses the following language in laying down the prin- 
ciples upon which the government manages its forests: 

The Prussian state forest administration does not accede to the principles of a con- 
tinuous highest soil rent based upon compound interest calenlations, but believes, 
in contradistinction to private forest management, that it can not avoid the obliga- 
tion in the management of the state forests of keeping in view tho welfare of the 
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whole community of citizens, and therein taking into consideration the need for 
continued supply of wood and other forest products as well as the other objects to 
which in so many directions the forest is subservient. The administration does not 
consider itself entitled to pursue a one-sided financial policy, least ef all to submit 
the government forests to a pure money-making management strictly based en capi- 
tal and interest calenlations, but considers it its duty to so manage tho forests as a 
patrimony belonging to the whole nation that the present generation may be bene- 
fited by the highest possible usufruct in satisfying its wants and deriving the pro- 
tection which the forest renders, and that to future generations may be secnred at 
least as large usufruect of the same kind. 

To-carry cut these principles the intimate knowledge cf the conditions 
of the property, referred to above, is necessary and is obtained by a 
eareful forest survey as a basis for a systematic administration and 
forest regulation. As samples of the manner of acquiring and record- 
ing this knowledge the following exhibits served: 

Manager’s map of forest district Ruthnick, Prussia, representing conditions (pine 
forest in plain) and working plan in 1889. 

Manager’s map of forest district Muhlenberg, Prussia (beech forest in hill country), 
represcnting eonditions and working plan in 1891. 

Manager’s map of forest district Schulenburg, Prussia (spruce forest in Marz 
Mountains), representing conditions and working plan in 1891. 

Set of 4 timber maps of district Hauptmeorswald, Bavaria, showing conditions, 
respectively, in 1843, 1855, 1868, 1880. 

Set of 6 timbor and manager’s maps of districih Cunnersdorf, Saxony, showing con- 
ditions and working plazis in 1829, 1854, 1862, 1872, 18384, 1690. 

Set of 6 timber and manager’s maps, reduced on one sheet, of forest district Timm- 
litz, Saxony, showing changes in conditions since 1622. 

Forest survey, valuation, and regulation work, with plans of management and 
maps, of forest district Hinternah, Prussia (Thuringian Mountains), showing all 
changes and revisions from 1822 to 1880. Six volumes of manuscript and 7 maps. 

The blank maps described above are used to denote on them all the 
data which the manager should have before him to readily determine 
the details ef his management; that is, a deseription as complete as pes- 
sible of the forest growth and its condition and the proposed manner 
of utilizing and reproducing the same.* This information—after fur- 
ther subdivision of the compartments where needed on account of dif- 
ferences in soil conditions or growth—is given by means of different 
colors, differences in shade, numbers, figures, marks, and signs. These 
maps, whieh are prepared after a most painstaking forest survey, and 
which we may call “manager’s map” (Plate 11), show at a glance not 
ouly the nature of soil conditions and what the principal kind of timber 
and its admixtures are in each compartment or subdivision, but also how 
old the growth; whether it is to be treated as a coppice, standard cop- 
pice, cr timber forest; at what period in the rotation itis to be cut, and 
such notes as the manager himself may add from year to year, as, for 
instance, the yearly fellings, plantings, movable nurseries, new road 
projects, ete. 

_ Gne of the most instructive exhibits in this direction was that show- 
ing the changes in Timlitz forest, Saxony. The map of the district in 
1822 presented about the condition of ene of cur mismanaged Michi- 
gan forests of pine and hardwoods mixed, from which all the good tim- 
ber had been culled, leaving it to inferior kinds with few groups of 
stragging pines and more valuable hardwoods, without symmetry or 
system in the distribution of kinds or age classes. At the same time 
a Inap was constructed showing ideally how the forest was to look after 
eighty years’ well-planned management. We can then follow in the 


= “Each state government pursues somewhat different methods of mapping. Some- 
times two sets of maps are made, ove to show the conditions, which might then be 
called a timber map, the other to show the working plan; but theso are now mosuy 
combined into one. : 
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maps made every ten or twenty years the changes in appearance 
under the hand of the forester. During the management new informa- 
tion and experience have dictated medifications of the original working 
plan, giving rise to a new managers map; the approach to which 
appearing in the timber map for 1885 leaves no doubt that at the end 
of the pericd of regulation we will have a well-grown pine forest, with 
deciduous trees mixed in or confined te the more suitable situations, so 
disposed over the area that annually or pericdically the same amount, 
or nearly so, of valuable material can be harvested. 

The painstaking methods of surveying, describing, measuring, caleu- 
lating, planning, bookkeeping, and repeated revising of all the work 
from decade to decade were shown in the regulation work of the district 
Hinternah, Prussia, contained in six large folic volumes of manuscript, 
continued from the year 1822 to the last revision in 1899. We can only 
briefly indicate what this work involves, which was briefly summarized 
in the following exhibit: 


FOREST REGULATION, 


PROGRESS OF WORK REQUIRED TO BRING FOREST AREAS UNDER RATIONAL FOREST 
MANAGEMENT. 

Y, Geodetic and topographic survey and mapping. 

I. Forest survey in connection with I, noting all areas distinguished. by quality of 
soil, composition, and age of timber; generai description of forest condi- 
tious, of climatic conditions, of surrounding conditions, of possible dangers, 
of market conditions, means of transportation, ete. 

Ti. Yorest districting. Division of forest into parcels or lots and aggregation of leis 
into blocks and ranges. In the plain, rectangular lots, divided by cleared 
lines called rides (Gestell), are customary; in hilly and mountainous coun- 
try division lines follow tho configuration of soil. Differences of soil or 
character ef growth within lots give rise to formation of sublots. 

IV. orest yielé valuation (assessment). Ascertaining amounts of timber standing, 
rate of growth on various sites, determining capability of production and 
inture yield in material end monoy. 

V. Determining plan of management (working plans). General plan for all time; 
special plans for period of ten to twenty years. Determining length of 
rotation; amounts annually te be cut, designating lots to bs cut, with a 
view to obtaining favorable distribution of age classes; thinnings to be 
made; methods to be used in felling and culiures. 


METHODS OF FOREST REGULATION. 


In Prussia it was Frederick the Great who first ordered a regulated 
administration ef the government forests, soon after the beginning of 
his reign. The first simple prescriptions of dividing the forests mto 
equal areas and eutting every year a proportionate area were followed 
up with more elaborate ordinances having in view a closer equalization 
of the amounts of material harvested and revenues obtained, besides 
other considerations of management for continuity, until finally the 
basis for present methods of regulation was reached in the ordinanes 
of 1836, since modified in its details, under which “the preservation, 
revision, and perfection of the work of forest valuation and regula- 
tion ” is carried on. 

The modus eperandi, similar in principle in all government forest 
administrations, is about as follows: 

Let us assume that the government has purchased* a new forest 
district, comprising, say, 10,000 acres, the average size of the existing 
districts. The necessary surveys and blank maps, as explained, have 
been made and the boundaries carefully established in the field, the 


*Prices for forest soil vary, of ccurse, according to their location and condition, 
just asin our country. In 1849 Bavaria sold 27,000 acres of her state forests at $68 
per acre. In Prussia the government has lately (1884-1887) paid prices ranging 
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division into compartments or parcels, larger or smaller according to 
the need of a more or less intensive management, have been noted on 
the maps and marked on the ground (the Sete perhaps seer 
opened), and for the sake of satisfactory administration a num er of 
the parcels have been combined into subdistricts, “blocks,” or ranges; 
and thus the first—purely geometrical—basis for a rational administra- 
tion has been established. Now the arithmetical basis is to be aoe 
tained. Yor this, in the first place, a general description of the district 
in its present condition is desirable, parts of which, however, can be 
furnished only after the more thorough measurements described later. 
Such a description recites all needful knowledge regarding the extent, 
the manner of division, the boundaries, and the legal rights. Next 
follows a description in general terms of topography, climate, and soil 
conditions, and of the forest growth, being a condensation of the special 
description by parcels. The manner of treatment hitherto, the market 
conditions, current market prices, and usual wages are noted. ‘Then 
after recital of the processes and methods by which the information in 
the following detail work has been obtained, the principles adopted for 
the management and its motivation are stated, forming a general guide 
for the manager for all time. ke a 

These principles are formulated by a commission, after sufficient gen- 
eral knowledge of the condition of the district is obtained. In this 
important part of the general description, not only the territorial par- 
tition of the district into compartments and blocks or ranges is deter- 
mined, and reasons given for it, but also the system of management 
for each biock or parts of blocks, whether coppice, standard coppice, 
timber forest, etc.,* and the length of rotation, i.e.,the time within 
which a block is to be ent over and reproduced; furthermore, the prin- 
ciples according to which the fellings are to progress, reproduction 1s 
to be secured, thinnings are to be made, the annual yield to be expected, 


from! $5*fo $60 per acre, and for a round 70,000 acres the price per aere was $21 ayer- 
age. ‘Phese were mostly devastated waste lands in the northern plain. In Thurin- 
S12, where. prices for wood and land are higher, the price for forest land is from $20 to 
#60 aids high as $80. These prices do not, of course, include any timber growth, 
the valueon which, if present, is calculated according to well-known careful meth- 
ods of determining “expectation values.” According to a calculation by Dr. J. 
Lehr, based on the net income as representing interest at a 3 per cent rate and 
assuming a ninety-year rotation of the forest growth for the entire German Empire, 
the forest land was worth $25 per acre and the wood on it $156 per acre. 

“NOTE.—Timber forest (Hochwald; high forest) is a forest in which trees are 
allowed to grow to maturity and reproduction is effected either by natural seeding 
from the old growth in various ways or by planting or sowing after removal of the 
old growth; it is usually managed in rotations of 70 to 120 years. 

Coppice (Niederwald; low forest) is a forest in which reproduction is expected by 
sprouts from the stumps; this is usually managed in rotations of 10 to 40 years. 

Standard coppice (Mittelwald; middle forest) is a combination of the two former, 
the standards being allowed to grow to maturity and reproduction being secured 
both by seed and sprouting. 

Determining the rotation.—Our friends who are attempting to bring about a more 
rational treatment of our forests have eften a. mistaken notion as to when timber 
shonid be cut, when it is ready for tho harvest. This can not be determined by any 
set period, as in the ripening of fruit in agriculture, or by any more or less defined 
age, much less by any diameter measure. The determination of the “felling age” 
(aubarkeitsaiter) or of the length of ‘‘rotation” (Umtrieb) depends on the uso to 
which the crop is to be put, the manner in which it is to be reproduced, and the 
amount of material that can be produced or the amount ef profit that can be derived 
from it. ‘This determination is one of the most difficult, requiring both careful finan- 
cial caleulation and knowledge of forest technique. 

The “sylvicultural rotation” is that which considers mainly the forest technique, 
being the time when perfect natural reproduction is most surely attainable, i. e., 
fullest seed production in timber forest, highest sprouting capacity in coppice forest; 
or, when preservation of the productive capacity of the soil, avoidance of damage 
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and the time within which the forestis to be brought into a regular sys- 
tematic order of management—in short, all the general framework of the 
management, as far as determining a set policy into which the special 
working plans should fit. Before this report can be made final, how- 
ever, the work of the valuator or examiner must have proceeded to 
some extent. 

VALUATION WORK. 


The valuator or estimator upon whose work as a basis the general and 
special working plans depend, begins by examining and describing 
briefly the conditions of the soil, its productive capacity, and the kind 
and appearance of the growth in each compartment (or subparcel, if 
conditions of growth or soil make such subdivision desirable). In the 
description the dominating kind of timber or, if mixed in equal propor- 
tions, that upon which the management is to be prominently based, is 
named first and the average age of the growth* with special reference 
to the dominating timber is ascertained for the purpose of ranging the 
parcel into an “age-class,” which comprises usually twenty years, so 
that the growth of 1 to 20, 21 to 40, 41 to 60 years, etc., form each an 
age-class or period. The density of the growth and larger openings 
devoid of tree growth are specially noted. The valuator at the same 
time is expected to form, from general appearances, an opinion as to 
the best treatment of each parcel in the near future, and note it and 
especially whether the growth is to be cut during an earlier or later 
period, than its age would warrant considering the likelihood of its 
thrifty or its unsatisfactory growth. He also estimates the amounts 
to be taken out in thinnings for the next twenty years. 


from windfalls, diseases, ete., are uppermost considerations. These considerations of 
course also influence in part the determination of any of the following rotations, 
Which we may call ‘economic rotations.” 

The ‘‘rotation of greatest material production” is that which allows the forest to 
grow as long as the average annual accretion is at a maximum. This differs, of 
course, with specics, climate, soil, ete. If forthe mass of material we substitute its 
money value and strive to so arrange that the time of rotation coincides with the 
largest money returns, wo have a “ financial rotation.” 

Various points of view lead to different kinds of financial rotations: 

“ Rotation of tho highest harvest value” or ‘‘ Technical rotation” which attempts 
to produce certain desired sizes and qualities in largest quantity with a view of 
obtaining thereby the largest money return for the crop under the circumstances 
(management for telegraph poles, fence posts, osier holts, tan-oak coppice). 

“Rotation of the highest forest revenue” wheh tho growth is to-be harvested at 
the time of its maximum average annual net money value; this time is influenced 
both by the amount of material and the price paid for better sizes and quality of 
wood. In this rotation noe regard is paid to the origina! capital invested in the soil; 
when this latter factor is introduced into the calculation we arrive at the true 
“Financial rotation” cr ‘Rotation of the highest soil (er ground) rent,” in which 
the forest is to be cut at a time when tho capital invested in soil, stock, and manage- 
ment, furnishes the highest interest rate. This capitalas far as the soil is concerned 
may be represented by its actual cost, or by its market value, or else by its capacity 
for production (Bodenerwartuagswerth; soil-expectation value), whichis found by 
adding the values of expected returns at harvest discounted to the present time and 
deducting the expenses incurred up to the time of harvest, similarly discounted. 

To determine this value, experience tables must give the data. Local conditions 
and prices and the rate of interest applied of course infiuence the length of the finan- 
cial rotation. It is shortest for a firewood management (in Germany say 60 to 70 
years), for spruco and pine at an interest rate of 2 to 3 per cent a rotation of 70 to 90 
years, with oak 120 years, appoaras profitable rotations; where small sizes, mining 
timber, posts, poles, ete., are bringing good prices, the most profitable financial rota- 
tion may be shorter. It stands to reason that the length of this rotation as well as 
of all others can be only approximately calculated. ‘The forestry literature of Ger- 
many is most prolific just now with regard to determining financial rotations, and the 
highest mathematical skill is employed in the discussion. 

*Growth (Bestand ;—stand)is here and farther on used in the collective sense of the 
word to denote anaggregate of trees ; for which also the word ‘‘stand” may beemployed. 
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With this information established, a table may be constructed, in 
which the area of each parcel is entered, according to its average age 
or “age class,” modified by considerations of productive capacity and 
from this a “timber map” is made, showing the present conditions of 
the forest; the kind of dominating timber in each parcel being denoted 
by a color, intermixed timbers by signs, and the age by the shade of the 
color in 4, 5, or 6 gradations according to the number of age classes, as 
shown in the accompanying ideal map. : 


ARRANGEMENT OF AGH CLASSES, 


Now follows the determination of the future arrangement of age 
classes, the object of which is to have, when the forest is regulated, in 
each period of the rotation an approximately equal or equally producing 
area to be cut. Ittherefore becomes necessary to shift the distribution 
of age classes, in order to attain the equality of the sum of areas in each 
period. In addition to the mere equalization of areas, there are several 
other considerations guiding the valuator in arranging the age classes. 
The oldest timber, as well as that which for some reason has ceased 
to make satisfactory growth, is of course to be cut first; hence the cen- 
ditions of the areas are more specially examined regarding health, 
density of cover, soil, vigor, cte. In coniferous growths, especially in 
the plain, the danger from windfalls, if one parcel is ent and thereby 
the other expesed to the prevailing storms, necessitates such an 
arrangement in the location of the fellings (or age classes) that the 
removal of an old growth will leave behind it a young growth which is 
less Hable to be thrown. This local distribution of the age classes by 
which, in the direction of the prevailing winds, no two neighboring 
growths are assigned to the same period is also desirable frem other 
considerations. By avoiding a series of extensive fellings side by side 
the danger from fires is lessened, and Hability to spread of diseases and 
insect attacks, danger from frost, and drought to young growths, is 
confined or reduced. Hence an arrangement of the age classes as near 


which the Reman figures denote the age classes, I standing for the 
oldest growth, containing, if the rotation has been set at 100 years, tim- 
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Via. 1.—Diagram showing arrangement of age classes. 


In mountainous districts, where the topography influences the 
expense of transportation, fellings are often more concentrated and 
the higher parcels used and reproduced before the lower, in order to 
avoid injury to the young growth by a reversed condition when the 
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material from above would have to pass through the young growth 
below. Various minor points may also dictate exceptional arrange- 
ment. In coppice growth, needed protection of the stocks against 
eold north winds makes it desirable to have the fellings progress from 
the south and west towards north and east. Altogether it will have 
become apparent that the distribution ef successive fellings is an 
important matter, not only from the standpsint of regulated adminis- 
tration, but also of successful culture. 

In the accompanying map (Plate 111) we have attempted to give an 
idea of the manner in which a “manager’s map” is constructed, and 
how ideally in a forest of the plain the arrangement of age classes would 
appear when the forest regulation is perfected. 

Portrait of G. L. Hartig, Cberlandforstmeister of Prussia (1811 to 1826). 


This portrait was exhibited to represent the father of the methods of 
forest regulation in vogue at the present time, as developed in his 
“Instruction for the valuation of forests,” 1795. He was also one of 
the most fertile writers in forestry literature. 


YIELD CALCULATIONS. 


Wher the distribution of areas has been effected in accordance with 
the considerations set forth, the yield calculations are made. These 
are computed after careful measurements and by various methods of 
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Fie, 2.—Diagram showing comparative progress of yields of spruco, fir, pine, and beech on best and 
poorest site class. 


calculation, which have been developed after much experience during 
more than one hundred years. 
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Since the different compartments are cut at different times, not only 
the present “stock on hand” needs to be measured, but also the accre- 
tion for each age class from the present to the middle of the period in 
which it is to be utilized as to total quantity (decreasing in arithmet- 
ical proportion as the stock on hand is diminished by fellings), when 
by adding the two quantities and dividing the total by the number of 
years in the rotation or time of regulation the equalized yearly quota 
to be utilized or “felling budget” (Haubarkeitsertrag or etat) can be 
calculated. 

The determination of existing stock is made by measuring diameter 
breast high by means of calipers, estimating the average height and cal- 
culating contents with the aid of tables which give the corresponding 
volumes of timber wood (above 3 inches diameter). These tables are con- 
structed after numberless detail measurements from which the ‘factor. 
of shape” for each species, soil, or climate is derived; for, since the tree 
is neither a cylinder nor a cone, which could be calculated from the 
base and height, the modification from either of these two forms, the 
‘factor of shape,” must be determined experimentally in order to arrive 
at the approximately true contents. These measurements are made 
somewhat like those for which schedules are given on page 310 of this 
report. In very irregular growths and with skillful valuators a simple 
estimating of contents or the use of so-called normal yield or ‘“‘experi- 
ence tables,” which give for the various species, soils, and climates the 
amount of wood that would normally be produced per acre at a given 
period, is not excluded. 


Normal yield table for sprice. 


[Main growth (exclusive of thinnings) per acre.] 
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In very regular growths trial areas only are measured. To indicate 
this phase of the regulation work there were exhibited cf the many 
instruments in use: 

G. Heyers’ perfected calipers (best construction). 

A. Treffurth’s triangular calipers. 

Hypsometers (height measurer), construction Faustman, Weise, Wild, Stoctzer. 

Accretion borer, construction Pressler, Neuhofer, and Matthes. 

These last instruments are most convenient for ascertaining the rate 
of growth on standing trees, a hollow augur of small diameter (one- 
fourth inch) taking out of the trunk a core 2 or 3 inches long, which 
allows the measuring of the width of annual rings, and therefrom, by 
aid of tables, the calculation of the rate of mass accretion for the past 
five to ten years, from which a judgment of the probable future acere- 
tion can be formed. The more usual manner of determining the rate of 
accretion, however, for purposes of yield calculation, is by felling sam- 
ple trees of each class, dissecting and measuring the accretions of past 
periods, as indicated in schedules on page 310. 

tn modern times the exact measurements are mostly confined to the 
growths that are utilized during the firstor first two periods of twenty 
years. 

FELLING BUDGET. 


After all these data for each compartment have been booked, and 
the yield of branchwood and roots—for even these are mostly utilized— 
as well as the probable amounts to be taken out in thinnings, have 
been estimated and recorded, and after the likelihood of decreased 
accretion in, the different compartments has also been determined from . 
measurements and experience, the “ felling budget” is determined as a 
sum of the stock on hand and the amount cf annual accretion multi- 
plied by the time, during which it is allowed to grow, i. e., in the aver- 
age to the middle of the period in which the compartment is placed, 
divided by the period of rotation. Thus a growth of eighty-five years, 
which showed a stock on hand of 3,825 cubic feet per acre, and hence 
had an average accretion hitherto of 3,825+-85=45 cubic feet per year, 
which is likely to be reduced on account of gradual reduction in stock 
and other untoward conditions to 30 cubic feet, would yield during the 
first period 3,825+30 x10=4,125 cubic feet. And if the compartment 
contained 50 acres if should be credited in the working plan in the 
column for the period I with 4,125 x 50=206,250 cubic feet. By adding 
up the amounts of the yield of all the compartments placed in the first 
period and dividing by 20 (the length of the period) the annual budget 
which should be felled during the period, is found. If, however, it is 
desired to equalize the fellings more or less through a longer period— 
for instance, the time of rotation—then the amounts in all the periods 
must be summed up, and these sums as nearly as possible equalized by 
shifting the position of the compartments from one period into another 
(necessitating always new calculations of the accretion) until the 
equalization in the periodic sums is effected. 

Even then, however, before finally determining the annual budget, a 
ealculation is made to see whether the area contains as much timber as 
it normally should; if more, the budget may be increased; if less, a 
saving must be made in order to bring up the stock on hand to the nor- 
mal. If, for instance, we know from the experience tables that our 
forest should normally yield 50 cubic fect per acre a year in a 100-year 
rotation, then the normal stock would be 100 x 50+2= 2,500 cubic feet 
per acre. This is the average amount of wood per acre which we 
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should strive to keep in stock in order to get the full benefit of the 
productive capacity of the soil and insure an equal growth and equal 
annual cut for all time. In_reality, this ideal is, of course, never 
reached, but this so-called normal forest, conceived in ideal condition, 
serves asa guide in the working plans, and the conception is a most 
useful and important one. To put it into practice we must either save 
at first on the annual cut until normal condition is attained, or we may 
increase the cut if more old timber than necessary for normal stock is 
on the ground. Additional reserves may also be provided for to avoid 
any unforeseen shortcomings in the budget due to insect ravages, mis- 
takes in calculations, ete. 

We can not here enter into the details of all the work of the valuator, 
being satisfied by having indicated in general the methods pursued. In 
coppice management, of course, all these fine calculations become un- 
necesary, and the periodical or annual cut is determined by area mainly. 

From the general plan thus elaborated the special plan for the first 
period or half period of the management is worked out in detail both 
for fellings, cultures, and other work, road-building, drainage, ete. 
This special plan, then, is the basis on which the local manager finally 
makes out the annual plans of work, which are submitted for revision 
and approval to the controlling officers. Thus, whilethe general and 
special working plans lay down the general principles, the annual plans, 
into which enter considerations of immediate needs and financial adjust- 
ments, permit such deviations from the general plans as may appear 
needful from year to year. Every ten or twelve years, or at other stated 
periods, a careful revision of the whole regulation work ismade, in which 
the carefully noted experiences of the manager are utilized to correct 
and perfect the plans. 

In addition to the maps explained before, there were exhibited all 

Schedules and instructions used in forest regulation work of Prussia. 

The results of such careful administration and the methods in detail, as 
practiced in Bavariaand Prussia, were exhibited in the following volumes: 

The Forest Conditions of Prussia, by O. v. Hagen, 2d edition by K. Donner, now 
Oberlandforstmeister. 

Forest Laws and Executive Orders of Bavaria. Explained by Aug. v. Ganghofer, 
ministerial councilor; small edition for use of employees. 

Forest Survey and Forest Regulation, by Ad. Runnebaum. 

The following condensed table was prepared to give at a glance an idea 
of the profitableness of government forestry in the leading German states: 


Toresiry statistics of certain German forest administrations showing average cost of 
administration, gross and net income per acre. 
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The average cost of administration is 40 per cent of the gross yield; 
of this 30 to 40 per cent goes to salaries, 30 to 40 per cent to wood-chop- 
hers, 15 to 20 per cent to roads and cultures, 0 to 25 per cent for sun- 

ries, 

In fourteen state forest administrations, covering 10,000,000 acres, 
the cut during ten years was 55 cubic feet per acre per year, of which 
27 per cent, or about 15 cubic feet, was lumber wood, equal to about 
120 feet, B. M. 

An idea of the conservative management of the state forests may be 
gained from the statement that, while in Prussia in the years from 1829 
to 1867 the cut increased from 28-to 37 cubic feet per acre and to 46-7 
in 1880, the proportion of the old timber over 80 years has during 
the last twenty years increased from 23 to 27 per cent, the cut in 1880 
being 31 cubic feet per capita, valued at 37 cents per cubic foot cut in 
the forest ready to be hauled. 


STATISTICS OF FOREST DISTRIBUTION. 


To these statements we may add for convenient reference the follow- | 
ing statistics on the forest distribution: 

The forests of the German Empire occupy about 35,000,000 acres, or 
nearly 26 per cent of the total available area, or about three-fourths of 
an acre per capita of the entire population. In the southern, and more 
mountainous states it occupies 33 per cent; in the hilly and mountain- 
ous districts of middle Germany, including the most densely populated 
states—Saxony and Hessen—it forms 31 per cent; while in the north 
German plain it occupies but 24 per cent, and in the seaboard plains 
but 15 per cent of the entire area. Half the forest is private property 
in Prussia, Bavaria, and Saxony, besides in some minor states; about 
one-third is state property in all the more important states except 
Baden, while in the entire Empire about one-half is private, one-third 
state, and one-sixth communal property. 

In Prussia the state is principal proprietor in the eastern provinces, 
where state forests occupy 50 to 60 per cent; private or communal 
ownership prevails in the densely populated western and southern dis- 
tricts, the former (private ownership) far exceeding the latter in most 
provinces. The communal forests are especially noteworthy, forming 
as they do often the most valuable resource and relief from taxation. 
The small town of Goerlitz, in Silesia (62,000 inhabitants), possesses such 
forest areas of 75,000 acres extent under four managers. As regards 
the different species, pine predominates in the north and northeast, oak 
and beech in the west and southwest, spruce, fir, and larch in the south, 
while the central portion contains them all mixed in varying propor- 
tions. The proportionate composition is as follows: Coniferous growth, 
65:5 per cent of the total forest area, namely, 42°6 per cent pine, 22°6 per 
cent spruce and fir, 0-3 per cent larch; deciduous growth, 34:5, of which 
beech occupies the largest part, namely, 14:7 per cent, oak timber forest 
3°5 per cent, while to the standard coppice 6:5 per cent are devoted and 
the balance to mixed forest and coppice. 


METHODS OF HARVESTING AND TRANSPORTATION. 


Turning now more directly to the management of the districts in 
detail, we may begin our survey at the end, as it were, by first glanc- 
ing at the methods of harvesting and transportation. 

"As far as practical means and methods in felling and logging oper- 
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ations go, we can learn but little from Germany, except that more care 
in the utilization of the timber would be profitable here as it is abroad. 
Yet it may be of interest, and not-entirely devoid of suggestive value, 
to briefly recite the practices followed in most government forests. 

The location of fellings for the year having been determined with 
due consideration, the rangers engage and control, under supervision 
of the district manager, the crew of wood-choppers under a foreman, 
who are mostly men living in the neighborhood of the range or district 
and accustomed to all kinds of forest work.* A contract, which contains 
conditions, regulations, anda scale of prices, is made with them, which 
they sign. Themen are paid by the job, the prices per unitdiffering, of 
course, in different localities and being graded according to the kinds 
of timber, size, etc. 

To cite one example we may take the schedule prices paid at the city 
forest of Goslar, as this will interest us further on. There are 40 
men nearly permanently employed either in wood-chopping. planting, 
or otherwise, and their average earnings during three years have been 
about 80 cents per working day. The prices for cutting spruce, including 
moving to roads and barking, and the average prices obtained for ten 
years were as follows: 


Average price 
ada in 
t r s 

Cost of cutting. Leek 

Lowest Highest 
class. | class. 


Sawtimber, above 5 inches in diameter (5 classes) 85 cents per 100 cubic feet} $9.50 | $16.20 


Long poles (3 classes), from 84 cents to $1.68 per 100 cubic feet ..-.......-- 5. 90 7.90 
Small poles (4 classes), from $1.37 to $3.07 per 100 cubic feet.....--.-..----- 3. 60 5. 80 
Firewood, split, 70 cents to $1 per cord ................ BOO DOOECDAD SGN OOoeSS 2. 60 4.30 
EMEC WOOC sD RUS Ny lai Op DOI: COL ce cre esietaretemiraie eleieie siete mniein = etelorela sia stefan eteieier= ets | ae teeta 1.60 


In Prussia the average cost of tumbering (wood-cutting and bringing 
to roads) for ail kinds and dimensions is 65 cents per 100 cubic feet; 
that is to say, the wood-choppers’ bill on the 300,000,000 solid cubie feet 
of wood harvested annually in the Prussian government forests amounts 
to $1,950,000. It will appear from the prices for wood cited that often 
the harvesting is more expensive than the price obtained, as, for 
instance, for brushwood, which will hardly sell for half the cost of 
cutting, but its removal is necessary from cultural considerations. 
The wood-choppers are also sometimes expected to move the cordwood 
at jeast to the neighboring roads, so as to obviate the driving cf teams 
through the woods or young growth. 

If the felling is to be a clearing, a strip 1s assigned to each gang 
of 3 men, 1 with an ax and 2 with saws (felling with the saw, of 
course, is therule); if a regeneration cutting or thinning, the trees to 
be taken are carefully selected by the ranger or manager and marked 
with a marking hammer. Asa rule, all fellings are done during winter, 
and all trees, except in the coppice and small poles, are felled with the 
saw close to the ground. In the pinerics of the North German plain, 
where the root wood is salable, they are even dug out and then sawed 
off close to the root, thus saving a good piece of log timber, which in 
Saxony increases the wood value of the harvest by fully 3 per cent. 
Which parts of the log are to be cut into firewood and which into lumber 
wood or special timbers, and the length of the same according to the 


“In the census of Germany for 1881~’82 there were reported as engaged in forestry, 
hunting and fishing 384,637 persons, Unfortunately, no division of the three occupa- 
tions was made. 
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best use that can be made of the stick, are determined by the foreman, 
or in valuable timber by the ranger or manager himself. <A scale of 
sizes and classes of timber (sortiment) exists: in general, all wood Sie 
3 inches diameter is called Derbholz (coarse wood or lumber woog), a. 
below 3 inches is brushwood (Reisholz), with which reot wood (Stock aba 
is classed. These last two grades are used as firewood, with which is 
also classed body wood or split wood (Scheitholz), split from pieces over 
6 inches diameter at the small end, and round billet wood (Kniippelholz) 
of 3 to 6 inches diameter. 

The wood to be used in the arts, called timber wood (Nutzholz), may 
appear either in bolts, corded, or in logs. The diameter measurement of 
logs is made by the ranger with calipers at the middle of the log. 
Every cord and every log is numbered and the diameter and length 
noted on the log, and a list prepared in which the cubic contents are 
ealculated. From this list the manager checks off the result of the fell- 
ing, marking each piece or cord with the marking hammer, and after 
advertisement sells at public auction, in the woods or at some public 
piace, the single pieces or cords to the highest bidder over and above 
the government rate, which for the different grades is established 
every three years on the basis of, but below, current market prices. 
The sale of logs is made per cubic foot, and the size of the log infiu- 
ences the rate or price, heavier logs being disproportionately higher in 
price. 

PRICE OF WOOD IN THE FOREST. 


During the years 1884~’87 the following prices were obtained by the 
Prussian forest administration for wood in the forest. This is practi- 
cally for stumpage, cut and marked, the buyer hauling it from the 
woods: 


Price per 100 cubic feet of wood in Prussia. 


Pieces containing 18-36 cubic feet. | Lowest Highest Average 


price. price. price. 

Timber 

QENC DSc uBes SaSe SRA Sees SBC DESEO Eee $8.50 $17. 30 | $12. 00-14. 00 

Beech, ash, elm, maple. 5... 2 cscecescces 5. 50 12. 25 7. 50- 8.50 

RST SETECYS mes coqde ccs ote Coa OOUnC Ose aonEs- 4,75 11. 65 7. 00- 8.00 

EAN Nett oetote ference ts ar ieciniets olele aie misieiatet ss sins 4.75 11. 00 6. 25- 6.35 
Firewood: 

Beech (ash, elm, maple).......-..--.-.-.- 75 1.75 1. CoO- 1.20 

POR ene orien nina sa ais ne Rieisia(o.elaceianiein tele, - 40 1.50 .70- .85 

E13) OW ateeret teeta oie cis istoial cin eistets atc ie steiale ataiataleisiete ir -45 1.30 .80- .90 


To gain an idea of the appreciation of the wood product, without ref- 
erence to kind, size, and quality, the following series of figures will 
serve: 


Average Brige per 100 cubic feet of wood realized by the Prussian Government for ite 


“ entire crop (about 300,000,000 cubic feet). 
Years. Price 
IRE oman ceoaasos GOUoms HAG ODOR CEaer So CmSEbo DUSr oronns. obon. cade Ob a8 $3. 27 
NERS soncesoses SqSS CoA SSRs BASS EE Se San as Be too ron cacasepornds 3. 66 
IEXNO eievig ces COS CUe eae BOGS Ss Caren OOEb Seas Goan Se aecoco opSeohos 3. 69 
UCD) Soe Ga okne 668 Gaede co bee 6 On ete ORE EE BOO ASE AEs A RIam Aer sca 4,71 
TO ae yc oe She og Re Soc EO AO re ee eee eee eee aes mers 4.35 
HOIID cossee ceeSSo Soe eo SOOO Se ee SS ee lage ae ee ee ee oe 5.21 
Ite a Saioa cae so cos ARCA DDE CoS OAPI CTS ae St I ACen eee 4.47 
SED conamne don. canackto SS Cr RAS AOS ao aS Saar Se Cee eee eee 4.30 
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The highest price for any district was obtained in 1888, being $8.49, 
while the lowest was $2.82. The lower prices in later years are ex- 
plained by the large importations of wood, especially from Hungary, 
Russia, and Sweden; for while our misinformed forestry friends point 
to Germany as the El Dorado of forestry and proclaim the proportion 
of forest area there maintained, namely, about 25 per cent, as the ideal 
and necessary for self support, and, therefore, to be maintained also in 
this country, they overlook the fact that Germany imports not less than 
$60,000,000 worth of wood and wood manufactures, mostly of the same 
kind as grown or manufactured in that country. This represents 
about 10 per cent of the total consumption of Germany, while the im- 
portations of the United States, which imports from Canada alone com- 
peting classes of forest products, represent not more than 1 per cent 
of our probable consumption. 

The exports of forest products from Germany, on the other hand, are 
nearly 50 per cent of her imports and represent mostly manufactures, 
while in the United States the reverse is the case; that is to say, the 
United States exportstwice as much as it imports, and that mostly raw 
materials, namely, twice as much in value of raw material as of manu- 
factures. 

The countries from which Germany imports raw or partly manu- 
factured wood are mainly Russia, Austria-Hungary, and Sweden, which 
furnish nearly five-sixths of the total importation, while Holland, 
England, Denmark, Belgium, France, and Switzerland draw about 
$14,000,000 worth of raw material from Germany. 

To protect the forest-owners of Germany, a tariffon importations was 
imposed in 1885 and increased later. Of the effects of this last measure 
a government report says that as a financial measure these tariffs have 
had excellent success, for the revenue from these duties increased from 
$646,000 in 1880 to $1,732,000 in 1886. But for the forest-owner the 
hoped-for results did not become apparent; the Austro-Hungarian rail- 
roads and shipping interests lowered their rates so as to largely equalize 
the duty charges. The duties on unmanufactured materials being very 
low, the lack of results in the market of these is still more noticeable. 
Yet a salutary effect is stated to be a prevention of still lower prices, and 
because otherwise there would have been a lack of useful occupation 
for labor finding remunerative employment in the manufacture of the 
raw material, which, without the increase in duties, would have been 
imported in manufactured condition. 


PRICH OF MANUFACTURED LUMBER. 


The following samples of schedules for manufactured lumber, always 
delivered at the railroad station, may serve to give an idea to our lum- 
bermen how nearly prices compare with those prevalent in our coun- 
try. We choose those of eastern provinces, which are in sharpest 
competition with Russian and Hungarian imports: 


: Province of Posen. 
Timber (7-8°5 inch square): 


RUMOR eons an ade tisiee anon eas eee ee per cubic foot-. $0.20 to $0. 22 

SD BUC Oe a areicsisate semen a tec eles seine Seka re ee doses . 16 
Pine (Scotch): 

Planks (2-4 Jnich): 3: Classes scn..<mecmicreeo per 1,000 feet, B. M-.. 27.00 38.00 

Plankyay—lsinebiy s3cclassese santos ae oe eee eee Gossae, 26200787 31500 

Kloorimey@-inch))y Siclasses jaa aa eee eee do.... 17.00 22.00 

Flooring (Gdd-ineh) 7 3iclassess-s= ea. sarescee sees eeee eee do.... 20.00 26.00 
Spruce, rough boards, not edged (4-5 inch) ..............._..- dozas 12.00 


Spruce Ga-inch) vedged 12-18 fects: sae eee Serene do.... 20.00 22.00 
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Delivered at Berlin. 


Oak (clear), 82 cents per cubic foot, or $68 per 1,000 feet, B. M. 

Elm, 78 cents per cubic foot. 

Railroad ties—pine, 45 cents; oak, 90-95 cents. 

It will be seen that prices for some grades are as high as and higher 
thanin New York. The manager is expected to secure at least the gov- 
ernment rate, and has discretion in conducting the sales to the best 
advantage of the government. Under certain circumstances sales by 
contract without auctioneering, and, lately, selling on the stump, are 
permitted. 

The transportation from the woods is usually left to the buyer; 
rarely does the administration float the timber or cordwood out, or 
carry it toa depot or woodyard to be sold from there, or engage in 
milling or other operations. On the other hand, it has been recognized 
during the last twenty-five years that good roads-and other ready 
means of transportation increase the price of the wood disproportion- 
ately. A good road system is, therefore, considered the most necessary 
equipment of the administration, and an extension of permanent and 
movable logging railroads is one ‘of the directions of modern i improve- 
ment. This phase of the management was exhibited by the following 
items: 

Models of movable logging roads. 

Models of movable loading apparatus. 

Set of photographs, showing methods of felling, measuring, and transporting 
spruce for pulp wood. 

Illustrations of a simple logging road and shutes operated in city forest of 
Ziirich. 

The Logging Railroads, by Ad. Runnebaun, 1886. 

Model of the communal forest of Goslar and surroundings, showing configura- 


tion, location of age classes, and perfected road system, with statistics. 
Model of macadam and telford road construction. 


The interesting, important, and practical features to us in the logging 
railroads exhibited were their movablecharacter, being divided into sets 
of pairs of short (2 to 5 yard) rails (12 to16 pounds per yard) attached 
to from two to four cross-ties, wood or metal, the light sets weighing 
75 to 100 pounds (heavy setsup to 166 pounds), so that one workman can 
readily carry them; the ready connection of sets, one hooking at once 
into the other without separate mechanism, forming a sufficiently satis- 
factory joint; the simple “ climbing switch, 9 which is applied on top of 
the track, permitting ready transfer from side track to main track and 
ready relocation. These roads can be readily laid down without much 
or any substructure and readily relocated. The cost is shown in the 
following statement: 


For a fully equipped road, 24 to 28 inches width, and 6 miles length, for 


ISA IGL MING NICER aac apeoodh Oo ACCSLe 0 DARE IT ATeS abe dOe SE SeB Hse eee $9, 000 
For earthwork, if any, and laying...............--- 105 Baca esesepeeess 50 to 500 
Hor TOllinio stolla anda p Para ols ane aotearoa ale sieieao ete <leiale l= =i=l=iel als (alan aie ee 2, 500 

12, 000 


Or $2,000 per mile at the highest. 


Upon a basis of 800,000 cubic feet (about 7,600,000 feet B. M.) to be 
transported, it is calculated that the cost of transportation by railroad, 
stone road, and dirt road will be about as 1: 2: 6, the cost on the first 
being about 3 cents per 1,000 feet B. M. per mile as against 18 cents on 
dirt roads. 

Comparing the ‘cost of construction it is stated that the ratio between 
corduroy, gravel road (13 feet wide), macadam, and movable track is as 
1: 1.25: 2.35: 1.17, placing the last among the cheapest. 
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A most instructive exhibit in many ways, especially at the present 
time, since the movement for better roads in this country has begun, 
was the model of the city forest of Goslar, a small town (13,300 inhabi- 
iants) in the Harz Mountains, whose citizens from this piece of prop- 
erty, a spruce forest of 7,368 acres extent, derive not only their pure 
drinking water, healthful enjoyment in hunting, and refreshing cool- 
ness in summer, but also a net income, amounting in round numbers to 
$25,000 ($3.40 per acre), towards payment of city taxes. This is the 
result of careful management, which permits an annual cut of 350,000 
cubic feet of wood. Of this only 50,000 cubic feet goes into firewood, 
and 46 per cent, or 160,000 cubic feet, is saw timber, which sells at 10 to 
16 cents per cubic foot; while smaller dimensions, poles, etc., sell all the 
way down to below 4 cents, and firewood at $1.60 for brush to $4.30 for 
split or round wood per cord. (See page 340 for prices paid to wood- 
choppers.) Until 1875 the district was without proper roads. By an 
effort of the competent manager the city fathers were persuaded to 
locate and build a rational system of roads on which altogether, until 
1891, there was spent for building and maintenance about $25,000. 
The greatest interest attaches to the statistics carefully gathered by the 
district manager, Mr. Reuss, since itis always difficult to determine the 
money value of such an expenditure in dollars and cents. 

The proper location of the roads is the most important feature. The 
roads are ranked according to their importance; the width and manner 
of finish depend on their rank. Main roads are macadamized; roads 
of third rank, which are used for occasional hauling of wood, are dirt 
roads. 

These statistics were exhibited in a neat table, as follows: 


STATISTICS OF ROAD SYSTEM IN FOREST DISTRICT OF CITY OF GOSLAR (HARZ MOUNTAINS, GERMANY). 


Properly located, graded, and built roads reduce cost of logging, hauling, and 
advance the price for wood. 

Area, 7,368 acres spruce forest; annual cut, 350,000 cubic feet; road building 
begun in 1875; total mileage of improved roads in 1891, 141 miles; cost of read sys- 
tem and maintenance until 1891, $25,000. 


Cost of logging reduced by good logging roada. 


[Daily wages remaining constant at 60 cents.] 


Length of Cost of 
PS well-built |logging per 
Year. logging 100 cubic 
roads. feet. 
Miles 
TST Tete ct nee: ee eres 7 $1. 
SIE S Sera otal Sretdeaiapaccte sip isle tee itatote 12 1. 
STO a one ae miele cases emeneieee 2 a 
PESO J Seuiacs <usinis ais beeen 37 1. 
USSU ee manent aitesaisisecieaeeter 46 id 
TERRE Sunita dente ie oOaeiee te ee 50 12 
USES rc otecmee sectemeseicienaae 52 1, 
MBSE Fasecemerceia ease nenstees 54 1. 
Savimerper ii eubickeots case cece ss aseeeiee $0. 70 


Saving en annual cost of 350,000 cubic foot... 2, 459. 00 
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Cost of haulage reduced by good wagon roads. 


Price per load remaining constant at $3.60. Full load, before improvement, 85-100 cubic feet; after 
improvement, 175-259 cubic feet.] 


Cost of 

haulage 

Years. per 1 io 
cubic feet. 


Isf1-1877 beforeroad improvements... 2-22. cle<2scs 74. ccsececee ce $1. 52 
DSTO ANSEL | prmaricinte cline «\<aipraieia|-\atav, sei iio\t= Siete emins cis ipleiesse eee eeiae oe -98 
NSS NS Ohaetemeriaterenntacinc cece falcons siesece ne ele Ce miatian ceiaac em eee eae . 80 
¢ 
DEVAN CCTHLOULE WOLC) TOOl tm eeee cc casa nce secseem cian se cisaae tis zee mals oeieistsio ce asionceco see ocewawe $0. 72 
Savin Ss OulAnNBuAl CmlOL 350,000 CUDIG 1O0b me seernene oe cen aieaeetaemeener ener nen so see ciseerse caeee 2 2,526 


Price of wood influenced by road improvements. 


{Comparison of prices paid at Goslar and at other Harz districts.] 


i 4 
~ ~~ 1 . 
meneth oe Prices for wood per 100 cubic feet. 
Year. Peneret At other | Difference 
ragds At Goslar.| Harz dis- | in favor of 
: tricts. Goslar. 

Miles 
NOs aeinicccwsie ses din ele stele wis 2 $8. 25 $8.18 $0. 07 
Dele eeamtcnah ale tee aie cia nce 34 8. 65 8. 04 . 61 
LS c cere teas rsfaislciaieraiwe, altars tes 42 9. 59 8. 44 ¥.15 
NS BO eet e ian ote omicieieicie te aes ale 55 9.79 8.44 1.35 
RSH ete se Seletepmistsis.- slayaee ola 64 9.05 7.78 1, 27 
WS Sa eet wiaiioice sia Sajaicinsie ot a =e 68 8.45 7.43 1.02 
RA Dominic atesieyeieiieinietereec cere’ Al 8. 65 7. 63 1. 02 
pI Oe erabaretotatciane ateiersietelelanatcinie's'cts'= T7 10.17 8.18 1.99 
NG RO cer tael mise Sincictee e iacialers 78 8. 88 8. 24 64 
GS peat ett iataresta\ola sbelnw icles 79 9.59 9.39 . 20 
SB yet mie creme 2 viais ate = aisle nie 81 11512 9.71 1.41 
SER ee ey eebrake eiet ae a etae ei eaielnie 82 11.12 9.93 1.14 


Tmenrezsoinsprico.on total cut-Of 300,000 cubic feeb .< 2~ <. eceninse cess eee seen s ores - ae seceeele $3, 255 
Total profit from improved read system in reduced cost of logging and hauling, and in advance 
Gispruicsmecelved tov WOOU) DOL ANNUM. ccclnncsmsseaccecvscewrcsscansssis cass ace seinicisenclaaslenie 8, 225 


Or nearly 33 per cent on investment. 


Saving their cost in two years. 


Cost of road (marked X on model), macadamized in 1885, $6,960; maintenance for 
one year, $480; total, $7,440. During 1885-86 hauling 470,000 cubic feet requiring 
on old road 4,273 loads of 110 cubic feet average, at $3.60, $15,282.80 (or $2.70 per 
1,000 feet B. M.); on improved road, 2,652 loads of 177 cubic feet average, at $3.60, 
$9,547.20 (or $1.70 per 1,000 feet B. M.), saving of $1 for every 1,000 feet B. M. 
Total saving in haulage, $5,735.60, or 77 per cent on cost of road In one year. 


FOREST PROTECTION. 


In this country the greatest danger to the forest, besides the indis- 
criminate cutting, is to be found in fires. How little this scourge of 
American forests is known in Germany may appear from the statistics 
of fires in the government forests of Prussia (representing 60 per cent 
of the German forest area), 56 per cent of which are coniferous, which 
show that railroading may be carried on without the necessity of extra 
risks, if proper precautions are provided. During the years 1882-1891 
there had occurred 156 larger conflagrations—96 from negligence, &3 
from ill will, 3 from lightning, and only 4 from locomotives. Seven 
years out of ten are without any record of fire due to this last cause. 


. 
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From 1884 to 1887 fires occurred in Prussia on 3,100 acres, but only 
1,450 were wholly destroyed; i. e.,380 acres per year, or 0.005 per cent 
of the total area of government forests. In Bavaria during the years 
1877-1881 only 0-007 per cent of the forest area was damaged by fire, 
and the loss represented only 0-02 per cent of the forest revenues. 
During the unusually hot and dry summer of 1892 only 49 fires, damag- 
ing more or less 5,000 acres, occurred. 

Besides the thorough police organization and the compartment sys- 
tem, which permits not only ready patrolling but also ready control of 
any fire, the system of safety strips, described in the report of this 
division for 1892, where a fuller discussion of this subject may be found, 
prevents the spread of fire from locomotives. 

A much more fruitful cause of damage to the cultivated forests of 
Germany is found in insect ravages. Theannua! expenditures in fight- 
ing and preventing these in the Prussian government forests in ordi- 
nary times, amount to about $50,000. Caterpillars and beetles eat the 
leaves, and thereby reduce the amount of wood produced and the vitality 
of the tree; bark beetles follow and killit; borers of all kinds injure the 
timber. Hence entomology, the study of life habits of the injurious 
insects and the methods of checking their increase, forms part of the for- 
ester’s work. To indicate this branch of forestry there were exhibited: 

Jnjurious insects, bark beetles, pine moths, oak-borers at work and in different 

stages of development, with their enemies (4 cases). 

Set of photographs, showing the development, methods of work, result of the 

ravages, and methods of fighting the ‘‘Nun” (Psilura monacha). 

This last pest set the forestry world of Germany in consternation two 
years ago. The most effective method of counteracting its progress 
was found in the application of “insect lime,” a glue made of tarry sub- 
stances, which is applied in a ring around the trunk, by which the cater- 
pillars are prevented from ascending the tree—the smell seemingly 
deterring them from crossing—and are readily gathered and killed. 

Fungus growth and decay kill the standing tree and injure the cut 
timber. The study and methods of counteracting this injury form, 
therefore, part of the work of the forester. 

Studies of the decay in oak timber caused by various fungi, specimens and draw- 

ings (2 cases). 

This exhibit, prepared by the well-known mycologist, Dr. Robert 
Hartig, one of the most fertile workers and writers on forestry matters, 
served to indicate this function of the forester. 


Series of sections, showing the effects of bad and good pruning. 


This exhibited one of the directions in which by proper methods this 
damage can be avoided. 


FOREST CROP PRODUCTION OR SYLVICULTURE. 


While we have so far considered mainly the administrative and man- 
agerial features of German forestry practice, we come now to the most 
important and truly technical branch of the art, namely, the forest 
crop production or forest culture. This part we may call forestry 
proper, tor while the methods of forest regulation, forest utilization, 
and forest protection, which may be comprised in the one name, “forest 
economics,” are incidental, and may differ even in principle in various 
countries and conditions, the methods of crop preduetion or forest cul- 
ture, being based on the natural laws of the interrelations of plants to 
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soil and climate, must, at least in principle, be alike all over the world. 
Here pure forestry science finds its application and development. 

While the study of soil physics and soil chemistry and the study of 
climate are accessory sciences to this branch of forestry and must be 
understood to explain phenomena of tree growth and furnish a basis 
for the practice, forest biology, which occupies itself with the life his- 
tory of trees in their individual and aggregate life (consideration of the 
growing crop), and timber physics, which occupies itself with consider- 
ations of the crop after itis grown, in order to establish knowledge upon 
which the practice can proceed, are the two principal directions in 
which forestry science works. From forest biology we learn what are 
the various conditions under which forest trees and forests develop as 
living beings; from timber physics, we learn what are the results in 
the wood material of the influence of various conditions. In the prac- 
tice, then, or art of forestry the knowledge gained from these sciences 
is applied to attain certain proposed results, to produce a desired crop, 
which in quantity and quality correspond to the capabilities of soil and 
climate, and to the art of man in directing the same to best advantage. 

Forestry science, like medical science, has until recently been devel- 
oped mainly by empiric methods; experience has directed the practice 
rather than knowledge, and only within the last thirty years have 
exact scientific methods begun to furnish the basis from which general 
principles applicable everywhere are to be deduced. It was not possi- 
ble to keep science and practice separated in the exhibit or to cover 
the important field with any degree of completeness. 

The following exhibits served the purpose of bringing to the minds 
of the beholder the means of artificial afforestation, the methods of 
natural regeneration, the development of accretion under varying con- 
ditions, and especially the study of the influence of light on the same, 
based upon which is the practice of thinning: 

H. v. Cotta, “the father of modern forestry,” 1763-1844. Bust and likeness; also 
photograph of his grave in the woods at Tharandt. 

F. W. L. Pfeil, foremost expounder of modern forestry, 1783-1859. Likeness 
and photograph of the monument in the woods of the Harz Mountains. 

Forest planting tools—models of forest plows, subsoil plows, planting dibble, 
Butlar’s planting iron, Wartenberg spade, Solling tree-lifter, wooden trans- 
planting spade, various iron transplanters, Spitzenberg’s section spade, 
screw spade, Hollberg’s plant box. 

Nursery tools—Hackert’s transplanting machine; hand drills, construction 
Spitzenberg. 

Pruning tools—climbing-frame, chain pruning-saw system. 

Development of root system of seedlings from seed to 2-year-old plants under 
varying conditions, 10sheets from the herbarium of forestry school Giessen. 

Album of photographs of groves of American trees grown in Germany for forest 
purposes. 

Sections of American trees grown for forest purposes in Germany. 

Accretion rule, system Baur. 

Studies in acecretion—sections of trees, showing extraordinary accretion; com- 
parative study of the progress of accretion in spruce and fir, from base to top; 
influence of pruning on accretion ot spruce; influence of seed production on 
accretion of beech; influence of light on accretion, 1 frame and various sec- 
tions showing the so-called light accretion. 

Tree analyses, 1 volume in manuscript; influence of thinnings of varying 
degree on the accretion of trees, charts and sections taken at different 
heights; comparative study of the influence of thinnings of varying char- 
acter in old beech growth, 3 charts and sections, 

Tree classes, chart showing comparative height’and crown development of 
trees as basis for selection in thinnings, 

v. Seebach method of management in beevh forests by underplanting, 2 charts 
of descriptive matter and 5 tree sections, showing results. 

Nordlinger’s wood sections for anatomical study. 
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To every German forester the names of Cotta, Pfeil, and Hartig, are 
household words, full of meaning as those of the three great men who 
at the end of the last and beginning of this century, laid the foundation 
for the modern development of forestry. Hence it seemed appropriate 
to present some memento and record of their potent influence. All three 
were prolific writers, and American students of forestry should study 
their works, which were written at a time when specialization had not 
yet encumbered the empirical rules of forestry with bewildering detail. 
Our own conditions at present, as far as forestry is concerned, being 
not altogether unlike those prevailing at the time when these clear- 
headed men wrote, their simple manner of expounding the art of forestry 
may more readily come home to us. : 

As explained in previous reports and bulletins, the creation of the 
young forest growth which is to grow into a crop may take place either 
by means of “ artificial reforestation,” namely, sowing seed or planting 
seedlings or cuttings (clearing followed by cultivation), or else by 
“natural generation,” securing reproduction from the seed falling from 
the old growth, from mother trees left on the ground or from neighbor- 
ing growths (management in echelons), or by sprouts from the stump. 


PLANTING. 


Seemingly the simplest and easiest way of reproducing the crop is that 
practiced in agriculture, namely, removing the entire mature crop and 
sowingorplantinga newecrop. Butthismethod, which has beensolargely 
practiced in Europe and admired by our countrymen and writers on 
forestry, has its great drawbacks, which have of late become more and 
more apparent, and the tendency now isto return more and more to the 
“natural reproduction.” While the simplicity of the method of clearing 
and planting recommends itself for a routine or stereotype management, 
it has not always proved as successful as would beexpected. The large 
clearings which the young planted seedlings are unable to protect from 
the drying influences of sun and wind bring about a desiccation and 
deterioration of the forest soil and an enormous increase of insect pests, 
while other dangers in later life from wind and disease have been largely 
the result of these uniform growths. And when itis understcod that to 
secure a desirable stand the plantings must be gone over and fail places 
replanted five, six, and more times, it becomes apparent that the method 
is extremely expensive, and hence the proper treatment of the natural 
crop with a view to its reproduction by natural seeding is the most 
important part of forest culture. Yet under certain conditions, and 
where no natural crop to manage is found, planting or sowing becomes 
@ necessity and various methods and tools have been developed to meet 
various conditions. 

It would exceed the limits of this report to describe these various 
methods; we can refer to only one of the simplest and cheapest with 
which every year many millions of smail 1 or 2 year-old pine seedlings 
are set out in soils which do not need or do not admit of preparation 
by plow or spade. The instrument used is an iron dibble (Fig. 3); the 
shoe, with one rounded and one flat side, in shape like a half cone, 8 
inches long with 33-inch base; the handle, a five-eighths-inch rod, 34 feet 
long, is screwed into the base of the shoe and carries a wooden crossbar, by 
which the instrument is handled. The modus operandiis to thrust this 
iron dibble into the ground; then by moving it lightly back and forth to 
somewhat enlarge the hole and withdraw it; a boy or girl puts the 
plantlet in the hole to the flat side, the dibble is thrust again into the 
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ground 1 to 14 inch back of the first hole somewhat slantingly towards 
the bottom, and pressed forward to fasten the plant in its stand, then 
by irregular thrusts the last made hole is obliterated. Two planters 
with a boy, carrying the plants in a mixture of loam and water, to keep 
the ae moist and also heavy for better dropping, may set 5,000 plants 
in a day. 


INTRODUCTION OF EXOTICS—WHITE PINE YIELDS. 


The valuable species of trees indigenous to Germany which are 
subject to special consideration in forest management are but few. The 
most important forest-forming ones are 1 pine, 1 spruce, 1 fir, 1 larch, 
1 oak, 1 beech, 1 alder. In addition we 4nd of broad-leaved trees a 
blue beach, 1 ash, 3 kinds each of elm, maple, and poplar, in some parts 
a chestnut, and 2 kinds of birch and linden, and several willows, together 


Fic. 3.—Iron dibble used in setting out small pine seedlings. 


with some 8 or 10 kinds of minor importance, while of conifers In cer- 
tain regions 4 other species of pines are found. Some years ago the 
attention of European foresters was forcibly turned to the richness of the 
American forest flora, and a movement set in to introduce exotic tree 
species which might be more productive or show better qualities than 
the native. Our white pine, a good-sized section of which was exhib- 
ited, had been quite extensively planted in the beginning of this cen- 
tury, and these plantations, some 80 or 90 years old, are now coming 
into use. The quality of the wood, however, has not as yet found much 
favor, but the quantity per acre exceeds that of any of the native species. 
Records are extant which show, at 70 years of age, a yield of 14,000 cubic 
feet of wood containing about 50,000 feet of lumber, B. M., per acre. 
On moderately good forest soil in Saxony a stand 78 years old con- 
tained over 400 trees per acre, of which three-fourths were white pine, 
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the rest spruce, larch, beech, and oak. Only 5 white pine trees 
were under 70 feet high, the majority over 30. Notwithstanding the 
crowded position, only 45 trees_were under 8 inches diameter, the 
majority over 12 inches, the best 28 inches. The total yield was 12,880 
cubic feet of wood per acre, besides the proceeds of previous thinnings. 
The rate of annual accretion in cubic feet of wood for white pine in the 
last years amounted to 2:5 per cent of the total contents of the trees, or 
about 0-4 cubic feet per tree. Of the trunk wood at least 90 per cent 
could be utilized for lumber, since the shape of these trunks was so 
nearly cylindrical as to be equal in contents to one-half a perfect cylin- 
der of the height and diameter of the trees taken breast high. 

A stand 82 years old on poor land produced 12,500 cubic feet of wood, 
indicating an average yield for the eighty-two years of 212 cubic feet 
of wood per annum, of which about 700 feet of lumber B. M. could be 
calculated. On very poor.soil and planted very thick without admix- 
ture of hard woods it produced trees 24 feet high and 5 inches thick 
in twenty years; and on fairly good soil trees 54 feet high, 114 inches 
thick, in thirty to thirty-five years, excelling in either case the native 
spruce (P. excelsa) both in height and thickness. 

It is also of interest to mention in this connection that a plantation 
of about 7 acres in the city forest of Frankfort-on-the-Main during the 
eighteen years ending 1881 brought $115 rent per year for .the privi- 
lege of seed collecting alone; failing to produce seed only three out of 
the eighteen years and yielding a maximum of $500 rent during one 
of the eighteen ycars; much of the seed finding a market in the United 
States. 

Besides the white pine, the black locust has also for quite a long time 
found a home in the plantations of Europe, but the species which are 
now propagated in large quantities, having after trial shown superior 
advantages in behavior and growth, are our Pacific coast conifers, the 
Sitka spruce, the Douglas spruce, the Lawsons cypress, and the Port 
Oxford cedar, sections and photographs of which, grown in Germany, 
were exhibited, as well as of black walnut and hickory. These trees 
are now used to plant into fail places or openings, in groups or single 
individuals, and are especially prized for their soil improving qualities 
and their rapid growth. 


The methods ef management for natural reproduction are generally 
divided into three classes, namely, the coppice, when reproduction is 
expected from the stumps; the standard coppice, when part of the 
growth consists of sprouts from the stump, and another part of seedling 
trees; and the timber or high forest, when trees are grown to maturity 
and, unless harvested and replanted, reproduction is effected entirely 
by natural sowing. 

COPPICE MANAGEMENT, 


This practice is employed for the production of firewood, tan bark, 
charcoal, and wood of small dimensions, and is mostly applicable only 
to deciduous trees. The capacity of reproduction from the stump is 
possessed by different species in different degrees, and depends also on 
climate and soil; shallow soil produces weaker but more numerous 
shoots than a deep, rich soil, and a mild climate is most favorable to a 
continuance of the reproductive power. With most trees this capacity 
decreases after the period of greatest height-growth; they should 
therefore be cut before the thirtieth year, in order not to exhaust the 
stocks too much. The oak coppices for tan bark are managed in a 
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rotation of from ten to twenty years. Regard to the preservation of . 
reproductivity makes it necessary to avoid cutting during heavy frost, 
to make a smooth cut without severing the bark from the stem, and to 
make it as low as possible, thus reducing liability to injuries of the 
stump and inducing the formation of independent roots by the sprouts. 

It will be found often that on poor and shallow soil trees will cease to 
thrive, their tops dying. In such eases it is a wise policy to cut them 
down, thus getting new, thrifty shoots, for which the larger root system 
of the old tree can more readily provide. This practice may also be 
resorted to in order to get a quick, straight growth, as sprouts grow 
more rapidly than seedlings, the increased proportion of root to the 
part above ground giving more favorable conditions of food supply. 
It must not be forgotten, however, that this advantage has to be com- 
pensated somewhere else by a disadvantage; sprouts, though growing 
fast in their youth, cease to grow in height at a comparatively early 
period, and for the production of long timber such practice would be 
detrimental. 

Regard to the preservation of favorable soil conditions, which suffer 
by oft-repeated clearing, requires the planting of new stocks where old 
ones have failed. Mixed growth, as everywhere, gives the best result. 
Oaks, walnut, hickory, chestnut, elm, maples, birch, cherry, linden, 
catalpa, and the locust also, with its root-sprouting habit, can be used 
for such purpose. 

If, when cutting off the sprouts, at the age of from ten to twenty 
years, some trees are left to grow to larger size, thus combining the 
coppice with timber forest, a management results which the Germans 
call “ Mittelwald;” and which we may call standard coppice manage- 
ment. 

STANDARD COPPICE. 


This is the method of management which in our country deserves 
most attention, especially in the Western prairie States, where the 
production of firewood and timber of small dimensions is of first impor- 
tance, though the timber forest, for the production of larger and stronger 
timbers, should not be neglected. The advantages of this method of 
management, combining those of the coppice and of the timber forest, 
are: 

(1) A larger yield of wood per acre in a short time. 

(2) A better quality of wood. 

(83) A production of wood of valuable and various dimensions in the shortest 
time with hardly any additional cost. 

(4) The possibility of giving closer attention to the growth and requirements 
of single individuals and of each species. 

(5) A ready and certain reproduction. 

(6) The possibility of collecting or using for reforestation, in addition to the 
coppice stocks, the seeds of the standards. 

The objections to this mode of treatment are the production of branches 
on the standards when freed from surrounding growth, and the fact 
that the standards act more or less injuriously on the underwood which 
they overtop. ; 

The first objection can be overcome to a certain extent by pruning, 
and the second, by proper selection and adjustment of coppice-wood 
and standards. ‘The selection of standards—which preferably should 
be seedlings, as coppice-shoots are more likely to deteriorate in later 
life—must be not only from such species as by isolation will grow into 
more useful timber, but, if possible, from those which have thin foliage, 
thus causing the least injury by their cover to the underwood. The 
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latter should of course be taken from those kinds that will best endure 
shade. Oaks, ashes, maples, locust, honey locust, larch, bald cypress, 
a few birches, and perhaps an oceasional aspen, answer well for the 
standards; the selection for such should naturally be from the best- 
grown straight trees. The number of standards to be held over for 
timber depends upon the species and upon the amount of undergrowth 
which the forester desires to secure. The shadier and the more numer- 
ous the standards, the more will the growth of the coppice be sup- 
pressed. From a first plantation one would naturally be inclined to 
reserve and hold over all the well-grown valuable saplings. The cop- 
pice is of course treated as described above. 

As before mentioned, on account of the free enjoyment of light which 
the standards have, they not only develop larger diameters but also 
furnish quicker-grown wood (which in deciduous trees is usually the 
best) and bear seed earlier, by which the reproduction of the forest 
from the stump is supplemented and assisted. Any failing plantation 
of mixed growth, consisting of trees capable of reproduction by coppice, 
may be recuperated by cutting the larger part back to the stump and 
reserving only the most promising trees for standards. . 

If equally well-grown coppice and standards are desired, a regular 
distribution of the standards, mostly of the light-needing, thin-follaged 
kinds, should be made; if prominence is given to the production of use- 
ful sizes, the standards may be held over in groups and in regularly 
distributed specimens, in which case those of the shade-enduring kinds 
are best in groups. 

THE TIMBER FOREST. 


In the timber-forest management we may note various methods: The 
method of selection (Plenterwald), in accordance with which only trees 
of certain size are cut throughout the whole forest, and the openings 
are expected to fill up with an after-growth sown by the remaining trees. 
This method prevailed in former ages, but was finally almost every- 
where abandoned because of the difficulty of organized administra- 
tion and control of such an irregular forest containing trees of all ages, 
and because the after-growth is apt to progress but slowly with forward- 
grown trees surrounding and overshadowing it, or may consist of worth- 
less kinds. Of late a revival of this method with various modifica- 
tions designed to meet the objections is noticeable; the advantage of 
keeping the soil constantly shaded and thereby preserving the soil 
moisture also recommending this methed. More uniform growths, 
mcre regular distribution of age classes, and a more regulated admin- 
istration was possible by various ‘regeneration methods,” by which a 
certain area—a compartment—would be taken in hand and the cutting 
so systematically directed that not only a uniform young growth would 
spring up through the whole compartment, but by the gradual removal 
of the mother trees light would be given to the young growth as needed 
for its best development. This method (Hemelschlag) is almost exclu- 
sively practiced in the extensive beech forests, somewhat in the follow- 
ing manner: 

REGENERATION METHODS. 


In the first place it is necessary to know the period at which a full 
seed year may be expected. This differs according to locality and 
kind. One or more years before such a seed year is expected the 
hitherto dense crown cover is broken by a preparatory cutting of the 
inferior timber, enough being taken out to let in some light, or rather 
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_ warm sunshine, which favors a fuller development of seed, the increased 
circulation of air and light at the same time hastening the decomposi- 
tion of the leaf-mold and thus forming an acceptable seed bed. 

As soon as the seed has dropped to the soil, and perhaps, in the case 
of acorns and nuts, been covered by allowing pigs to run where it has 
fallen, a second cutting takes place uniformly over the area to be 
regenerated, in order that the seeds may have the best chance for 
germination—air, moisture, and heat to some degree being necessary— 
and that the seedlings may have a proper enjoyment of light for their 
best development and yet not be exposed too much to the hot rays of 
the sun, which, by producing too rapid evaporation and drying up the 
needful soil moisture, would endanger the tender seedlings. This cut- 
ting requires the nicest adjustment, according te the state of the soil, 
climatic conditions, and the requirements of seedlings of different 
kinds. 

While the beech requires the darkest shade, the pine tribe and the 
oaks demand more light, and should, by the successive cuttings, be 
early freed from the shade of the mother trees. Beech seedlings are 
more tender, and only by the gradual removal (often protracted 
through many years) of the shelter of the parent trees can they be 
accustomed to shift for themselves without liability of being killed by 
frost. The final cutting of the former generation of trees leaves many 
thousand little seedlings closely covering the soil with a dense shade. 

That the method of management must differ according to species and 
local conditions is evident; and in a mixed forest especially are the best 
skill and judgment of the forester required to insure favorable cond 
tions for each kind to be reproduced. It is to be expected that such 
seedlings are rarely satisfactory over the whole area, and that bare 
places of tog large extent must be artificially sown or planted. 

Another method is the “ management in echelons” (Coulissen, Saum- 
sehlag), which consists in making the clearings in strips, and awaiting 
the seeding of the clearing from the neighboring growth. It is appli- 
cable to species with light seeds, which the wind can carry over the 
area to be seeded, such as larches, firs, spruces, most pines, ete. 

The cuttings are made as much as possible in an oblong shape, with 
the longest side at right angles to the direction of the prevailing winds. 
The breadth of the clearing, on which occasional reserves of not too 
spreading crowns may be left, depends of course on the distance to 
which the wind can easily carry the seed which is to cover the cleared 
area. Observation and experience will determine the distance. In 
Germany, for spruce and pine, this has been found to be twice the 
height of the tree; for larch, five or six times the height; for fir, not 
more than one shaft’s length. From 200 to 360 feet is perhaps the range 
over which seeding may be thus expected. One year rarely suffices 
to cover the cleared area with young growth, and it takes longer in 
proportion to the breadth of the cutting. This method is very much 
less certain in its forestal results than the next named, and more often 
requires the helping hand of the planter to fill out bare places left 
uncovered by the natural seeding. But it is the one that seems to 
interfere least with our present habits of lumbering, and with it even- 
tually the first elements of forestry may be introduced into lumbering 
operations. 

Tobe sure, it requires from three to eight times the area usually brought 
ander operation, but instead of going over the whole area every year 
it may be operated in a number of small camps systematically placed 
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along a central road connecting the different camps or cuttings with 
the mill. An ideal arrangement of such management may be sketched 
thus: 

Suppose we have to supply a mill with 2,000,000 feet from pine lands, 
cutting 8,000 feet an acre, trees which bear seed every two years, and 
let the period in which full reforestation can be expected be six years. 
Then a tract of 2,500 acres, or an area of about 3 miles long and 14 
miles broad, must be taken together in operation. 

Dividing the tract by a central road on which the mill is situated 
and making the cuttings 300 feet wide by 14 miles long, each cutting 
will contain 54 acres, and about five such cuttings will furnish one 
year’s supply, with an average haulage of less than one mile to mill— 
twenty-six cuttings will be located on each side of the road. 


IMPROVEMENT CULTINGS AND THINNINGS. 


When the area thus treated is covered with the new growing crop, 
there are in such a growth, of course, more individuals to the aere 
than ean be expected to develop. <A struggle for existence soon 
begins, and a constant natural thinning out is the result, requiring 
the judicious aid of the forester to produce a desirable termination of 
the struggle. In this the one point never to be lost sight of is to keep 
the soil well shaded. In fact, with this one general rule in view, a 
practical man will usually make but few mistakes in the removal of 
trees when necessity for it appears, which does not occur wntil the 
stems have reached the size of hop poles. Before that time the clear- 
ings are mainly to afford protection to the slower-growing and more 
valuable species by removing or cutting back the quicker-growing 
and inferior kinds. By no means, hewever, should the small shrub 
vegetation ever be disturbed unless spreading over valuable timber 
growth. So far from injuring the future trees of the forest this under- 
growth is a decided benefit, keeping the soil shaded and sheltered 
against winds and therefore moist, and adding to its richness by the 
decay of its leaf mold. On the other hand, if of two or more valuable 
kinds one threatens to overtop the other and to shade it out, the ax 
may properly do its work in preserving the deserving weaker one. 
The question, whether a more vigorous clearing out in the earlier stages 
of development does not favor better development of the remaining 
growth without injury to soil conditions, is still an open one, though 
experiments for its solution have been instituted. 

Up to a certain point the effect of the struggle between the trees of 
an even-grown thicket must be considered distinetly useful, by forcing 
height growth and showing more clearly which are the individuals of 
weak constitution and therefore not destined to become the dominant 
growth of the forest. Among this class, which we may eall the ovyer- 
shaded, proceeds mainly the work of interlucation, i. e., the periodical 
thinnings which are made for the purpose of stimulating increased 
development in the dominant or “forward” trees, by securing to these 
increased enjoyment of light and room. 

How this struggle for life and supremacy, by exclusion from the 
neighbor of the necessary factor of existence—light—proceeds in a 
naturally grown forest, is shown in the following interesting table, 
which was obtained by counting the trees of a naturally grown dense 
Norway spruce forest at different ages: 
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Number of Over: Number of | Standing 
Age. trees OW; cominant room 
ss per acre. er growth. per tres. 
Per cent. Square feet, 
20 years... 8, 377 49 4, 783 4°64 
40 years... 1, 265 42 733 34-43 
60 years. ..- 604 32 410 72-11 
80 years 393 21 310 11076 
POU Ry CLUES cixtarcletal a CYera's alu ereheleleisletelnla-s'elalwaiatalela sabre diaje sci cle 285 i 253 156 
120 years 241 4 ok 18075 


Such a table is instructive inmany ways. It shows that the struggle 
for dominance is severest in the period from the twentieth to the for- 
tieth year, gradually decreasing with advancing age. From this we 
may infer that interlucations are most effective in the earlier period. 
It shows us that those trees which are now dominant, seemingly in full 
vigor, may yet be overshadowed and at last subdued by their neigh- 
bors. Thus we may group the trees of the naturally grown forest into 
the following classes: 


TREE CLASSES: CLASSIFICATION ACCORDING TO CROWN DEVELOPMENT. 


AFTER KRAFT, 
[Used in determining the degree of thinnings and removals for reproduction.]} 


Class 1.—Predominant trees with highly developed crowns. 
Class 2,—Codominant trees with tolerably well developed 
crowns. 
Class 8.—Subdominant trees with normal crowns, but poorly 
developed and crowded above. 
Class 4.—Dominated trees with crowns poorly developed and 
crowded laterally. 
(a) crowns wedged in laterally, yet not over- 
topped. 
(b) crowns compressed, partly overtopped. 
Class 5.—Suppressed trees, entirely overtopped. 
(a) erowns still having vitality (shade endur- 
ing species). 
(6) crowns dying or dead. 


An illustration of the appearance of these tree classes will be found 
on. page 364 of this Report. 


Dominant or superior 
growth. 


Dominated orinferior 
growth. 


DEGREES OF THINNING. 


The degrees of thinning usually resorted to are the following: 

(1) Slight thinning takes out trees of class 5. 

(2) Moderate thinning takes out trees of class 5 and 40. 

(3) Severe thinning takes out trees of class 5, 4, and sometimes 3. 


EIND OF THINNINGS, 


Thinnings are usually made for the following purposes: 

(1) Improvement cuttings, to improve the composition of the forest 
and give advantage to the better kinds. 

(2) Interlucations, to improve the form and hasten development of 
young timber. ke 

(3) Regeneration euttings, to produce favorable conditions for seed 
formation and reproduction of the forest. 

(4) Accretion cuttings, to improve rate of diameter growth in older 
timber. 

Thinnings are to open the crown-cover, giving access to light and air, 
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their object being to accelerate decomposition of the litter and turn it 
into available plant food; to improve the form and hasten the develop. 
ment of the remaining growth. The degree of thinning depends on 
soil, species, and age and is best determined as a proportion between 
the present growth and that which is to remain with reference either to 
crown-cover, mass, or diameter. ; ei 

By thinnings or interlucations we imitate, assist, anticipate nature 
in this process of elimination, and, according to the degree of our thin- 
ning, we speak of a light or, as the Germans call it, ‘ dark” interluca- 
tion, which removes only the suppressed, dead, and dying stems; a 
moderate one, which takes all the overgrown; and a severe one, which 
attacks also the lowest grades of the forward-grown, and even interrupts 
somewhat the upper crown cover. The degree of interlucation to be 
practiced depends greatly on the soil and the exposure; a “dark” inter- 
lucation is in most cases sufficient. 

The necessity of a severer interlucation presents itself in a growth 
with an unusually large number of trees of uniform caliber, where some- 
times the struggle for supremacy is unduly prolonged and the lessening 
of overstock is needed to secure the development of larger dimensions. 
Predominant trees ought to be taken only exceptionally, when a more 
valuable kind, which we want to favor—as, for instance, white oak—is 
in danger of being overwhelmed by a less valuable overgrowing neigh- 
. bor, or when, on account of some peculiarities of a foregrown species of 
tree, detrimental consequences must be anticipated. 

A deep, rich soil, with abundant moisture, on northern and north- 
western exposures, will endure a severe interlucation with least injury, 
because the vigorous growth due to its favorable conditions will soon- 
est close any gaps. On the other hand, it will almost always be well 
to leave even suppressed trees on thin and dry soils and those exposed 
places where by their removal entrance would be given to drying winds 
and sun. 

The degree of thinning depends also a great deal on the species 
forming the forest. In another place we have pointed out the impor- 
tance of the classification of the different species with reference to their 
relation to light and shade, as shade-enduring and light-needing. This 
classification has some bearing on the degree of interlucation. Those 
kinds which require for their development a larger amount of light 
would naturally show in a dense growth @ greater proportion of sup- 
pressed trees, and consequently a severer interlucation would be indi- 
cated. On the other hand, these very species are the least capable of 
preserving favorable soil-conditions, because their naturally thin foliage 
not only does little toward the increase of the layer of humus, but does 
not efficiently exclude the rays of the sun, especially as they have the 
tendency with increasing age to thin out still more in their leafage. 
They are, therefore, the most difficult to manage, and the continuity of 
their crowns must be most carefully preserved. 

The time when the first thinning should take place is generally deter- 
mined by the possibility of marketing the extracted material at a price 
which will cover at least the expense of the operation. This is, how- 
ever, not always possible, and the consideration of the increase in value 
of the remaining growth, or rather of the detriment to the same by 
omission of timely thinning, may then be conclusive. 

On good soil and on mild exposures interlucation may take place 
earliest, because here the growth is rankest and a difference in the 
development of the different stems is soonest noticeable. Light-needing 
and quicker-growing kinds show similar conditions to those grown on 
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good soil, and here, therefore, early thinnings are desirable. In theso 
cases the thinnings have also to be repeated oftenest, especially during 
the period of prevalent height accretion. Absolute rules as to the time 
for interlucations and their periodical repetition evidently can not be 
given. The peculiar conditions of each individual case alone can deter- 
mine this. The golden rule, however, is, early, often, moderately. 
The right time for the beginning of these regular and periodical inter- 
lucations is generally considered to have arrived when the natural 
thinning out before mentioned commences and shows the need of the 
operation. This occurs generally when the crop has attained the size 
of hop poles At this stage the well-marked difference in size of the 
suppressed trees will point them out as having to fall, and there will 
not be much risk of making any gross mistakes. Until the trees have 
ettained their full height the thinning should remain moderate. From 
this time forward it will prove expedient to open out the stock more 
freely, without ever going so far as to thin severely. Within the last 
few years new and revolutionary ideas regarding principles and methods 
to prevail in thinnings are gaining ground, which we have not space 
here to discuss. 
UNDER-PLANTING. 


All these manipulations experience modifications according to circiwm- 
stances, different species and soil conditions requiring different treat- 
ment, One of the most interesting modifications, the results of which 
in a given district were fully exhibited, is the v. Seebach management in 
beech forests. Such a management, which contemplates the production 
of heavier timber in the shortest time, tries to take advantage of the 
increase ip-accretion due to an increase of light which is secured by severe 
thinning; and in order to prevent the drying outof the soil by such severe 
thinning a cover of some shady kind is established by sowing or plant: 
ing. This cover gradually dies off under the shade of the old timber, 
the crowns closing again after a number of years. The rate of growth 
in a stand of 70 to 80 years was thereby increased from 51 cubic feet 
per acre and year to 77 cubic feet per acre and year, while a neigh- 
boring stand, otherwise the same, but not so treated, increased by only 
60 cubic feet, distributed over a larger number of trees. 

The same method is applied to the production of heavy oak timber. 
In this case the oak growth is thinned out when about 60 years old and 
“underplanted” with beech. It may also be applied to older growths 
with advantage, as appears from the following results: 

A stand of oaks 150 to 160 years old in 1846 was thinned to 96 trees 
per acre, averaging 37 cubic feet of wood per tree, the cleared space 
being “underplanted” with beech and spruce. In 1887 the oaks, now 
190 to 200 years old, of which 59 trees only were left, contained 56 
cubic feet in the average, thus growing during the last forty years more 
than one-half as much as during the one hundred and fifty to one 
hundred and sixty years previous to the operation, i. e. doubling the 
rate of growth. In this case, under the light-foliaged oaks, some of 
the beech and spruce developed sufficiently to furnish marketable 
material. 

With Scotch pine it has been found in one case that while the aver- 
age accretion of a stand 120 years old under ordinary condition was 
about 59 cubic feet per acre and year—the yield by thinning included— 
a stand underplanted with beech showed an accretion of 100 cubic feet 
per acre and year, besides much better log sizes and earlier supply of 
saw timber. 
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Translated into money an example from Bavaria may be cited as fol- 
lows: 


On ono acro of pine 80 years old, underplanted at a cost of $2.85 per acre with 
beech now 40 years old, there were found— 


Average 
Yield of | annual 
wood. |accretion 
per acre. 


Oubic ft. | Oubiec ft. 
40 


LOS" GIMESas sc wears Shee csi mows ee ewiwisetne vmaioreh dre Cabot uva arma 322 
BOO MRO OL a erate eye tar car aha solace Soapa ver are ee natevai geetwiaan rae elation eeporeta tee 156 39 
PRG Ua T sreicttiotetcre\s [ulate neiarcle tinea awn siecle Siete eed ha ae wears 478 79 


Supposing this stand to be left forty years longer, it may be figured that the pine 
would bring $550 and the beech $120; total per acre, $770, of which $49 was yielded 
in thinnings. White pine without undergrowing is expected to produce only $520 
per acre when 120 years old. 

As a basis for the management of thinnings and the highest effect of 
the same upon the increase in the mass of trees and the material pro- 
auct, intimate studies have been made into the influences of various 
conditions upon the accretion of trees and forests, results of which 
were shown in charts and sections. 

Simply to indicate the necessity for the forester to study the anatomy 
and quality of the wood material, a study collection of thin sections 
for examination with the magnifying glass, prepared by the father of 
timber physics, Dr. H. Nordlinger, was also shown. 


FORESTRY EDUCATION AND FORESTRY LITHRATURE. 


To be sure, the highly elaborate system of forest administration and 
forest management here outlined could not be developed or maintained 
without a special high-grade education of those who direct the work. 
This education is provided for in the most ample manner, and consists 
not only in theoretical studies at schools, academies, and universities, 
but also in practical studies in the forest itself under the guidance of 
competent and experienced forest managers. 

The course which applicants for positions in the higher administra- 
tive forestry service are expected to follow, with more or less modifica- 
tion in the different states, may be briefly outlined here: 

After promotion from college the student goes into the woods for a 
short period (one-half to one year) to acquaint himself, under the guid- 
ance of a district manager, with the general features of the business he 
proposes to engage in, and thereby tests his probable fitness for it. He 
then visits for two and one-half or three years a forestry school (called 
academy when by itself, when at a university it is connected with the 
“ faculty” for national economy), where theoretical studies with demon- 
strations in the forest are pursued. 

After examination and promotion the applicant is bound at his own 
expense to occupy himself for two years at least in studying the prac- 
tice in various districts, changing from place to place. If occupation 
can be found for him he is employed at small daily wages on some sci- 
entific or administrative work, always keeping an official diary of his 
doings and observations, certified to by the district manager with whom 
he stays, and which forms part of his final examination. For nine 
months during this time he must continuously perform all the duties of 
a lower ofticial—a ranger—for a whole or part of a range, and some. 
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times also for a given time certain functions of a district manager. 
Then, after two years of law studies at a university, he enters into a 
close and difficult examination for a position as district manager, last- 
ing eight to ten days. By passing this he is placed on the list of eligi- 
bles, and has thereby secured a right, entorcible in the courts if need 
be, to a position when a vacancy arises and his name is reached in the 
order of the list. This, in Prussia, may now be within eight or ten 
years after listing. _ During the interval he may be, and mostly is, 
employed on daily wages in various sorts of seientific and administra- 
tive work, such as revising and making new valuations, laying out 
reads, acting as tutor at the academies, or a8 assistant-to district 
managers, or else taking the place of a manager temporarily, ete. 

The higher administrative offices are filled by selections from the 
managers, length of service counting only when special fitness for the 
kind of work required accompanies it; so that, as in the army, the 
highest officer has been through all the grades below and is conversant 
with every detail ofthe service. The pay is small, graded in each kind 
of position according to length of service and somewhat according to 
cost of living in ditferent places. The honor of the position, to which 
usually other honors are added, its permanency, and the assurance of 
a pension, graded according to length of service, in case of disability 
or age, make up for small salaries. The salaries, subject to change from 
time to time, without adding the value of perquisites like houses, farm 
lands, ete., range about as fellows in Prussia: 


1 directon- (Oberlandforstmeister), -...c..-ccemenciee coe eemescec moe $3, 600 
4 forest councilors (Landforstmeister) -...--....--.--....8-... $1, 800 to 2, 400 

83 chief inspectors (Oberforstmeister), (with additions for house 
AGEGe AV elmo Alp OSI OON) sa ersicista te cere eye aicicteie ein) erseene ie ee 1, 050 1, 500 

89 inspectors (Forstmeister) (with additions for house and travel- 
TE TD HD GILL) = AS BRE odes Spon sca o Gand beSods oats nee 900 1, 590 

679 district managers (Oberfoerster), (with additions up to $825 .- 

ULC LN OS OA TT CL wl OW re tera neste ey ataole) atone ete aia ete oat ett oto 500 900 
3, 390 rangers (Foerster) (with house and addition up to $110)..... 260 360 
em OTA OSs OVY ACE W ACE COL in mic.e exer leila. =o eee la am atin ia mie) ism 2 wie oie 100 200 


The rangers (Foerster) follow different courses of instruction, part 
of which they receive in subordinate positions under district managers; 
while serving in the army in special battalions (chasseurs) they receive 
also theeretical instruction, which is supplemented in special schools. 
When finally promoted to the responsible position of rangers, in which 
much diseretion and latitude are given them, their pay amounts to from 
$260 to $360, with a house and field, with the assurance of pension on 
withdrawal. 

It was the privilege of the writer to visit nearly every higher forestry 
school in Germany, as wellas that at Ziirich, Switzerland, and to secure 
soine material which should aid in completing the exhibit and bring the 
existence and work of the institution to the attention of our public. 

in addition to materials contributed, which have been mentioned 
before, the following served more specially the latter purpose: 

Eberswalde: Water-color painting commemorating the 50-year jubilee of the 
institution in 1880; portrait of the director, Dr. Dankelman; photographs of 
the academy building, old and new; samples of work of students in mann- 
script (4 volumes); catalogues, plans of instruction, etc.; literature of pro- 

ea Photographs of building and surroundings; map of city forest; 
guide and map to surrounding forests, used for instruction. 

Tharandt: Photographs of buildings and surroundings; portrait of the direc- 
tor, Dr. Fr. Judeich; plan of instruction; map of surrounding forests, used 
for instruction. 
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Eisenach: Photographs of surroundings; photographs of professors; map of 
Thuringian Mountains; three German eagles, pair of mountain cocks (Auer- 


hahn and Birkhahn). : 
Tiibingen: Map and guide to the surrounding forests, used for instruction; 


literature of professors. 

Giessen: Guide to experimental garden. 

Munich: Literature by professors. : : E 

Ziirich: A comprehensive collection of various materials specially prepared 
by Dr. Anton Buhler, the competent occupant of the chair of Foresty, and 
director of the Forest Experiment Station, especially charts illustrating 
experiments in thinning and forest meteorological observations; deserip- 
tion of methods of reforesting denuded mountain slopes; plans of forest- 
garden experiments, etc. There were also exhibited by various plans and 
photographs methods and results of the model forcst administration of the 
city forest of Ziirich under the competent manager, Forstmeister Meister. 

This opportunity was also used to form an opinicn as to which of the 
8 institutions visited would serve best the purpose of giving Amer- 
ican students of forestry that knowledge which they can acquire only 
in a country where forestry has been practiced and object lessons are 
to be had, and where the principles underlying forest-crop production 
or forest culture have been fully developed. 

While every one of the institutions has some special points to recom- 
mend it, be it due to its location or to the personnel of its faculty or to 
its methods of organization, I have come to the conclusion that all points 
of advantage in the institutions considered, together with the objects 
and nature of students from the United States, the choice should be 
between Munich and Ziirich, or part of the time at each, with a short 

visit to either Hisenach, Tharandt, Miinden, or Eberswalde. 

The following table gives information regarding these forestry schools: 


Higher forestry schools in Germany for the education of forest managers. 


(Austria and Switzerland included.) 


Instruct- 
5 Total Average 
Length | ers of for- 2 
Namo of place. State. ples of course] _ estry pala wyive se 
S (years): Lae structors.| students. 
At universities: 
(GAGS S CMe elec reales measles HeSSOnee =e 1825 3 3 (*) 40-50 
Minbimocens scaecuieees os sees Wurtemberg . 1818 (t) 3 (*) 50-60 
GNETH VEG) NEE gees eee ee Rene Davariac. 2.2. 1878 (t) 8 *18 90-100 
At polytechnicum: 
Gaps nu NG. cen cesses cui6 Baden jeseeces 1832 3 2 19 15-30 
Per elisarwmers-eaarstse see Switzerland -. 1855 3 3 *20 15-30 
WACDIG, <otaips cae ie eee POSETI Gee 1875 3 6 43 130-140 
Separate academies: 
Aschaffenburg ...-....-.. Bayariaa.s-s:< 1807 2 2 9 80-100 
MW harandt 2 c-iecseca sot Saxomyou.s ose 1811 24 3 10 100-135 
BASeTIAGD . sha clsmseaie eon Saxe Weimar. 1830 2 3 8 65-75 
Pibers wade... cecescce. a. IPYUSSIAG <oo-<6 1831 23 6 14 140-150 
IMianVemsae seeeee aise ce SRO! = Jones 1868 23 5 13 40-60 


_ *The entire corps of professors of the university. In Munich 18 professors are engaged ia lectur- 
ing on subjects which concern forestry students; in Ziirich, 20 professors. In Munich all studies can 
be followed in any year, as the students may select. The attendance varies, of course, widely in dif- 
foropt eer) having been as high as 216 in Eberswalde and 120 in Miinden. The above figures are 
or 1885-85. 
t Not prescribed. 
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The following table will serve to give an idea of what instruction is 
to be had at these institutions: 


Plan of studies at Forest Academy Eberswalde. 


| 
Whole Whole 
Subjects of instruction. ee Subjects of instruction. ener 
hours. hours. 
FUNDAMENTAL SCIENCES. PRINCIPAL SCIENCES. 
Natural sciences. Cultivation of forests ...........-------- 80 
Forestimplementstecs=s.scec-<acceecsess 20 
General and theoretic chemistry-......... 82 || Geographical forest botany ...........--- 48 
Special inorganic and organic chemistry ProtectiontoL \Ovests: 24-0 -oclasseskcece 32 
LD AIO Gaterararste eerie Seer teins aint Carsales ifala's 80 || Forest usufruct and technology .......-. 80 
Physics and meteorology ...-...<-.---.... On Sonos tisttaty evade tices cms sacs keene saat 20 
Mineralogy and geognosy .....-.....---.- 60 || Appraising forests.......-..-.----.--+-0- 80 
Defivition of minerals and rocks. --...--.... 20 || Calculation of the value of forests and 
Reviews for organic natural sciences..-.. 16 forestistatisticsee- 2. 2eisssck' acne cle 32 
Botany in general and forest botany in Administration of forest and hunting -.. 48 
HUQ OIC MLA TSS A ets ota’ Laietebinre = =e sole ara s-clei seis 64 Redemption of rights of usage.,-.-.-..-. 32 
Anatomy of plants, vegetable physiology MOrestahiStorviocce.cqcs ct vic sche seer ae 40 
andupatholooyen. - 25.5 cea: sennwinna-- =o CON Horestistatm tics... 02-cenes-ccesancceeme 20 
PMN CLOSCA DY jaee closieielesia'ee olen = <siacicima ster 20 || Review of various forest matters......-. 56 
Bovamicalerevaewsieesckicw oss cscce ccs c ewes 20)) |" Bxaminations)- sc. -scscssstcsoneeeed nse. 40 
Botanical excursions, each 23 hours ...-... 80 || Forest excursions, each 4 hours.........- 352 
Greneraliz00l og yin ciss\-iis nicisie ose cieie eens 16 —— 
IMEX LOD TAOS Ee cpiene es jeseeiccicee scenes 80 WE SoS acinSauSACoT GOR a abc gnecoOStes 980 
Invertebrates, with special reference to _———s 
LOROSHANSOCIS eee cea s cigs sgn sect. mas 80 SECONDARY SCIENCES. 
Zoological preparations..-.....---.------- 16 
WOOO GICAMTONTONW Sc cinini- ainnieWieyecio =o viene oisic 20 Jurisprudence. 
Zoological excursions, each 3 hours....... SGA Cisvalill waste sietsetes es aeieier eee cree osndEdess 72 
———_| Criminal law ...---...2-+-.------ceec.e-- 32 
Total natural sciences...........-.--. 840 || Civil and criminal law suits and consti- 
———— tutional rights. casas 40 
Mathematics. SMUTISpruUdencer as eee esate ee 36 
Geodesy sae: seawsee ee seca acs sconce aces TO8| : ee 
Interest and rent account .....-2-..-2..6. 20 | MOtal ee cetesce cece cnenen set ecmcc ees 180 
WVGOC SM GAS Un ee oe weenie one even cielo = 20 || Construction of roads... ..-5-.-----s--05- 3 
Mathematical reviews and exercises. .-.-- DO nH EDUC Oeern eos eae eae oe ee lalatal-lataters 32 
Surveying and leveling exercises, each Shooting exercises, 2 hours cach ........ 96 
AIL OMANSS rer etek eae iA ates hela ie(~ aie ein om le,e'="ais 192 —— 
Plan-drawing exercises, 24 hours..-....---. 80 Total sum of hours for secondary 
aos SOWONGCES Siccocotne igeeensuresencce 340 
Total MatheEMatiCs <<... 2 ss cceees 440 ———— 
——=—| Grand total <es.55..0~s<siesscsssesoescis 2, 648 
Leonomice sciences. 
Public economy ard finances..-........-- 48 
Total sum of hours for fundamental 
BCLON COSC en miem salou aisivepoeielna inser! 1, 328 | 
Per cent, 
Fundamental sciences 
TERIOR GONG ORS hank pa gco cre SAR SPER SDD DONO ABAD SoM GONRON 10C5 E00 Ses SSS 5 Bee e See Sone ar amen re : 
NOC Ondanngs ClO) COs ener ae ree mean mtemceiine onions» mem eee termanee asa seee cians set sniase cicasenemeeeeris 


Average per instruction week (21 weeks in winter, 17 during summer; 2 wintcr courses, 3 summer 
courses): 
2648 


“93 —28'5 hours, or per day, 4°9 hours. 


LITERATURE. 


In addition to the live teachings, which an able corps of professors 
impart at these institutions and that which competent managers are 
ready to impart to the young students in the forest itself, a large num- 
ber of weekly, monthly, quarterly, and annual journals and publications 
are keeping the foresters and forestry students aw courant with the 
progress of forestry science and forestry technique. Adding the pub- 
lieations of this nature which appear in Austria and Switzerland in 
the German language, and which have their constituency in Germany 
as well, we can make the following respectable list, not counting the 
journals of the lumber trade and other related publications, Those 
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marked with an asterisk (*) aze to be found in the library of the 
Division of Fore ostry; ; those marked (t) are considered the best or are 
most comprehensive; those marked (?) have been discontinued. 


German forestry periodicals, 


Name of publication. Published at— Issued— ea 
| 
Allgemeine Forst-a. Jagdzeitung * t..-..------ Frankfurt-on-the-Main| Monthly ...------ 1824 
TRECs Vy SHOU) Sasbinn dbem ore apace ice GecIerioce IGN YONG G2 Se ae esene ce Trregularly .-.--.: 1865 
PAGO IN DIARIO ea Pee See Anco sergeaceesmtc cos Frenkfurt on-the-Main| Weckly ---------- (2) 
sche Forst-u. Jagdzeitung Semi a Asoc} | La Poe 

prstii¢he: Blaettor =. << ner acts pli Monthly 1863 
Forstlich-naturwisseuschattliche Zeitschrift *t] Munich ......--------- 33-2 MOn noe 1882 
Forstwissenschaftliches Centralblatt*7 -..-.-. ays th eee ee cee ajar LO}, -aaate Lee 
Jahresbericht des schicsischen Forstvereins ..| Breslau .......-------- Annually 1844 
Jahresbericht der preussischen F. u.J. Gesetz- | Berlin..........-.---.- ine CO Sz eeiinra a 1888 

herons 
Land-n. Forst-wirthschatiliche Z Qaamterly-.c scare 1886 
Muencener tersiliche iefte*....-.-- sorli Irreguiarly......- 1892 
Oesterreichische Vorst zeitung * i WreGich yo —-aerenee 1382 
Der praktische Forstwitt fuer Ce Seweeta sas)! MUW OS! Sass ceereve atarernrers (2) (%) 
Schweizer Zeitschrift fuer Forstwesen.-.--...| Zii Qwarterly —..2-2-- (4) 
Tharandter forstliches Jabrbuch* APU cara P 1850 
Verhandlungen der Forstvereine .--do 
Bericht ueber die Versammlung deutscher | ee GO) 

Forstmaenner. 
Zeitschrift fuer Forst-u. Jagdwesen *7.-.... Bre TOOT ow oleae -| Monthly 
Zeutralblattfuer das gesamimte Forstwesen * t2 WHR) a4 ace ~ =O) 

| 


Zeitschrift der deutschen Forstbeamten ......- (d 


Should the reader wish to collect a library of the most modern thought 
on-all or any subject pertaining to forestry in Germany the list of books 
found at the Exposition should satisfy him. for although the books exhib- 
ited do not by any means include even all the best or most cemprehen- 
sive or needful literature, they leave no subject unteuched. 


Publications of Professors at tke University of Munich and of other authors, 


[Facuity of Political Heonomy and Forestry.] 


Author. No, Subject. 
Prof. Dr. Karl Gayer: .-.....- 1 | Sylvicu 
2) Yor ‘est Utilization 
8 | The Mixed Forest. 
Pro Dr. FeV. Pars caseacane 4| Wood Measuring. 
5-| Geodesy. 
6 ee gations into Actual Mass and Weight of Cordwood and 
ark. 
7 | The ee uerh Tis yield, Accretion and Shape. 
§ | The Beech; Tés Yield,’ Aceretion and Shape. 
9 | Vield-tables of Spruce. 
10° | Forest Vah uation. 
11 | Damage Awards to be Given in Forest Cessions. 
12 | Academy cr University? 
13. | Forstiiches Centralblatt (Forestry Journal), 
ii | Forest Experiment Stations. 
IBTOf, Dra VW CbCL sa ocewiaces. 15 | Forest Regulation. 
Prot. Dtiiiibare sks. noe 16 The Forests of Nerth America. 
17 | From the Ferests of Japan. 
) 18) Monograph en the Abietincs of Japan. 
Prof, Dr. R.. Miartigy ..-.cccccs 13 | Lhe Decay of Woed. 
20 te ese into Growth and Yield ef Beech, Spruce, Ping, 
Fir, ete 
21 | Proftableness of Management for Timber in Spruce, and of Man- 
agement for Firewood in Beech. 
22 Important Diseases ef Horest Trees 
23 | Diseases of Trees. 
24 | Investigations from the Forest Botanical Institute. 
25 | Lhe Wood of Conifers. 


25 | The Wood of Beech (Hartig and Weber). 
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Publications of Professors at the University of Munich—Continued, 


Author. No. Subject. 


Pref. tic. RN: Hartig.-.....0.- 27 | Anatomical Distinction of Woods. 


28 | The True Rot (Merulio lacrimans). 
29 | Anatomy and Physiolegy of Plants. 
Dr. Eve Lubes ...cosccce-. 30 | Contributions toward Knowledge of Diseases of Trees, 
31 | Seeds, Fruits, and Sesdlings of Forest Trees, 
32 | Forest Natural History Journal. 
83 | Seedlings of Abietinew. 
34 | Curcebitaria Labarni. 
35 | Formation of Heart in Trees. 
| 36 | Annual Botanical Reports. 


Dr. Aug. Pathy....4. <masve se 
Dr. E. Ebermayer.......-.--- 


37 | Bark Beetle Studies. 

88 | Hygienic Significance of Forests. 

39 | Physics of the Soil. 

40 | Composition and Value of Foreet Litter. 

41 | Physiclogical Chemistry of Plants. 

42 | Physical iffects ef Forests. 

43 | Properties of Forest Air. 

44 | Lightning aud Hail in the State Forests of Bavaria, 
45 | Aligemeine Forat u. Jagdzsitung (Foreatry Journal). 
48 | Handbook ef the Entire Knowledge of Forestry. 

47 | Forestry Dictionary. 

48 | Tharandter Forestry Annual (Journal), 


FORESTRY ASSOCIATIONS. 


Forestry associations thrive better in Germany than in the United 
States and are of a different character; they are asseciations of forest- 
ers, who practice what they preach. There is no more need of a prop- 
aganda for forestry than there would be here for agriculture, and the 
discussions, therefore, are moving in technical, scientific, and economic 
directions. Besides some thirty or forty larger and smaller local asso- 
ciations there is held every year a forestry congress, at which the lead- 
ing foresters discuss important questions of the day. 


FOREST EXPERIMENT STATIONS, 


In addition to all these means of education and of advancement of 
forestry science, there has been developed in the last twenty years a 
new and most important factor in the shape of forest experiment sta- 
tions, which are mostly connected with the forestry schools. If forestry 
had a strong and well-supported constituency before, this additional 
force has imparted new impulses in every direction. 

The first incentive for the establishment of these stations came from 
the recognition that the study of forest influences upon cumate conld 
be carried on only with the aid of long-continued observations at cer- 
tain stations. Accordingly, during the years 1862 to 1867, forest 
meteorological stations were instituted in Bavaria, which, under the 
efficient direction of the well-known and eminent Dr. Hbermayer, for 
the first time attempted to solve these and other climatic questions on 
a scientific basis. The results of these and other observations have 
been fully discussed in Balletin 7 of this division, published during this 
year. 

We were privileged to exhibit some of the apparatus devised by Dr. 
Ebermayer, and some of his results, namely: 

Set of scil thermometers, 

Rain gange combined with evaporimeter, 

Two charts showing relation of rainfall and evaporatior within and without 
forests. 
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While these stations were continued and others added in all parts 
of the country, an enlargement of the programme was soon discussed 
with great vigor, leading (between the years 1870~76) to the institution 
of fully organized experiment stations in Prussia, Bavaria, Saxony, 
Thuringia, Wurtemberg, Baden; Switzerland and Austria following in 
the same direction; all of these finally combining into an “ association 
of German forest experiment stations,” similar to the association of 
agricultural experiment stations in our country. Thus the science of 
forestry, which hitherto had been developed empirically, has been 
placed upon the basis of exact scientific investigation, the fruit of 
which is just beginning to ripen in many branches. 

We, in the United States, are fortunate in that we can learn from 
the experience and profit from the assiduous work of these careful 
investigators. While we may never adopt the admirable administra- 
tive methods that fit the economic, social, and political conditions of 
Germany, we shall ever tollow them where the recognition and utiliza- 
tion of natural laws lead to the practical acknowledgment of general 
principles and to desired economic results in forest culture. 
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Fig. 4.—Tree classes: Classification according to crown development. Schematic (see p- 355). 
Class 1 (predominant): Nos. 1, 3, 6, 11, 16, 20; class 2 (codominant) Noa, 8, 13, 18; class g Cote 
nant): Nos. 9, 14, 17; class 4 (oppressed): Nos. 5, 7, 12; class 5 (suppressed, a): Nos. 2, 19; class 5 
(suppressed, b): Nos. 4, 10, 15. 5 ae 


REPORT OF THE SUPERINTENDENT OF GARDENS AND GROUNDS. 


Sig: I have the honor to submit the following report for the year 1893 
on matters pertaining to the objects and operations of this division. 
Very respectfully, 
WILLIAM SAUNDERS, 
: Superintendent. 
Hon. J. STERLING Morron, 
Secretary. 


WORK OF THE YEAR. 


The work of maintaining, with ordinary care, the structures and 
grounds of the Department has been duly performed. The propaga- 
tion of various economic plants for distribution has been assiduously 
prosecuted, and many thousands of healthy young plants have been pro- 
duced and sent into localities suited to their growth. The work of 
overhauling glass structures is continued, also of repairing woodwork, 
as reglazing roofs where defective. Much of this repairing remains to 

e done. 


NOTES OW MISCELLANEOUS PLANTS. 


The following notes on miscellaneous plants have been prepared for 
the information of correspondents, and in answer to repeated inquiries 
by different individuals on the same subjects. These inquiries are sub- 
mitted to this division, and the answers are directly practical in their 
nature and applicable to all who desire suggestions for practical pur- 
poses, 

WILLOWS. 


The willow family is one of the most extensive among trees. Under 
this species, their general economic characteristics may be noted. A 
few species of special importance will be further mentioned. 

Willow timber is light, smooth, soft, extremely tough, and not easily 
splintered. It is used in shipbuiiding, for making ball bats, floats of 
water wheels, and handles for various agricultural tools, for which its 
lightness renders it very well fitted. When sawn into boards it is well 
adapted for lining carts and wagons, as it stands great concussion and 
pressure without fracture. Itis also used for brakes fer wagons and 
railway carriages, as it does not readily ignite by friction. When kept 
dry it is lasting, roof rafters of the wood having remained sound for a 
century. 
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Its charcoal is esteemed for the manufacture of powder, and for cray- 
ons for sketching and drawing. The young shoots are used for plait- 
ing. Willow bark has a feebly aromatic odor, and a peculiar bitter 
astringent taste. It yields its active properties to water, with which it 
forms a reddish-brown decoction which has been found beneficial as an 
external application to ulcers and old sores. Analkaloid called salicin 
has been obtained from it in the form ef grayish crystals, and has been 
employed as a substitute for quinine in intermittent fever. The bark 
and leaves are used for tanning leather, and in Norway and Lapland 
green willow shoots and leaves are collected, dried, and stored for the 
use of cattle. 

In Egypt a medicinal water, called Calaf, is distilled from willow 
blossoms; it is used to promote perspiration, and is cooling and cor- 
dial. 

The white willow (Salix alba) isa native of Europe, from Norway 
to the Mediterranean Sea and Northern Asia. Itis always very plenti- 
ful throughout various parts of the United States, having been long 
introduced. It grows to a height of 50 or 70 feet, and sometimes higher 
in favorable situations. The white willow isa very rapid-growing tree, 
and on this account is well adapted for forest planting as a shelter and 
“nurse” to hard-wooded, slow-growing, but more permanently valuable 
trees. Even on poor soils it will grow well where most other trees will 

ake poor progress. It is sometimes called the Huntingdon willow. 

The common osier (Salix viininalis) is a slender branched tree, a native 
of Europe, where it is very extensively cultivated for basket-making. 
There are several varieties of this species, all of which yield tough and 
pliant shoots well fitted for weaving and making hoops; it isone of the 
best basket willows in this country. 

' The red osier (Saliz rubra), a native of Northern Europe, is highly 
esteemed for its tough shoots for basket work. When well grown the 
shoots are from 7 to 10 feet long, and of proportionate thickness; there- 
fore it is much cultivated for the manufacture of crates, heavy baskets, 
and for barrel hoops. 

Salix purpurea is a species frequently employed in Great Britain for 
making fences, the shoots and leaves being so bitter that rabbits and 
other animals will not eat them. It is one of the most popular kinds 
for basket work, its shoot. being long, clean, and pliable when grown 
for this purpose. In rich damp soils it will produce shoots 19 feet in 
length, but it is not well adapted to boggy lands which are constantly 
wet. It is sometimes called the whipcord or swallowtail willow. 

The species Salix triandra is of low growth and is considered one of 
the best for basket-making. Its rods are very white when peeled, and 
they can be split up very finely, so as to be used in the finer kinds of 
basket and wickerwork. Many of the willows which are. esteemed in 
Europe for their pliant, smooth, and clean-splitting shoots are found 
not to be so well adapted to the warmer and drier climates of the United 
States. The young growths are frequently checked about midsummer 
and become partially ripened; then a rainy period follows, and. the 
shoots branch out into many small side twigs which render them compar- 
atively worthless for weaving purposes. This species (as also the pre- 
ceding one) proves to be well adapted to our climates. It succeeds well 
on wet low Jands; also in rich dry uplands. It ripens its shoots to the 
extreme points, and is therefore very hardy and not liable to be winter- 
killed in northern localities. 

The British species Salix forbyana is considered one of the best for 
the finer kind of willow manufacture. Thestems grow erect, areslender, 
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very flexible, and tough; they grow from 5 to 7 feet in length, and are 
covered with a grayish-yellow bark. The rods of this willow do not 
whiten well when peeled, but it is highly esteemed for purposes for 
which unpeeled rods are used. This willow adapts itself well to warm 
climates. 

The goat willow, or sallow (Salix caprea), is a native of Europe, 
where it is esteemed as a rapid-growing tree, and frequently attains a 


' height of 40 or 50 feet. The wood is white, tough, and smecth in grain. 


The flowering branches are very ornamental, and are gathered insome 
places, as is palm, fcr the decoration of churches. Its hardness and 
rapid growth combine to make it of much value as a shelter tree for 
exposed situations; it is also esteemed above most willows for the 
amount and value of its timber. 

The Bedford willow (Saliz russelliana) is a native of Great Britain, 
where it frequently reaches to a height of 70 or 80 feet. The wood pro- 
duced by this species is said to be the most valuable of any of the 
willow family. The bark contains a large amount of tannin, and is 
said to yield a larger quantity of the principle, salicin, than any other 
of the species. It has a European reputation as a valuable basket 
willow, but it is branchy and somewhat brittle when grown in some 
parts of this country. 

In cultivating willows for the manufacture of the various articles 
called willow ware, itis generally presumed that they will succeed on 
wet lands where no other plant will grow. They survive in very wet 
places, but they can not be grown profitably on lands constantly satu- 
rated with water. Low meadows, where the soil is deep and moist, 
but where saturation is obviated by surface or underground drainage, 
are best adapted to willow culture. The ground should be prepared 
by plowing, harrowing, and replowing, in order to secure a deeply 
loosened stratum in which to easily insert the cuttings, whichareusually 
made from shoots of the growth of the previous year; these are cat in 
lengths of from 10 to 12 inches and inserted in a slanting position 
and deep enough to be entirely covered with the soil. The usual 
method is to set the cuttings 2 or 3 feet apart, in rows which are 4 feet 
distant from each other, and allow the shoots to proceed from stools or 
stumpy stocks above the surface. The spaces between the plants are 
plowed so that the surface soil is kept loosened and clear of weedy 
vegetation until the stools occupy the whole surface, which they scon 
will by the annual removal of the shoots, and then further culture is 
abandoned. Another method, which is considered preferable, is to set 
the cuttings 12 inches apart in rows which are 3 feet distant from each 
other; the cutting is pressed down so that the top bud will be at least 
one inch beneath the surface; in all subsequent removals of the young 
willows they are cut very closely down, at or even below the surface, 
so that no external stumps or stools are formed. Following this 
method the ground can be plowed annually after the crop is gathered, 
and the whole field afterwards well harrowed with a blunt-toothed 
harrow, so as to not tear or split the plants. By this culture the soil 
ean be cleaned effectually at little cost, and the thorough culture will 
adé.to the vigor of the plants. Manure can also be readily applied, as 
the tops of the plants are so low that hauling wagons over the field 
does not injure them. It is further claimed that by this method the 
shoots grow straight upward from the ground. When grewn from 
high stumps a small portion of the lower end of the willow rod is bent 
or crooked, which impairs its value to that extent. 

The crop can be harvested at any time after the leaves fall. Some- 
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times cutting is delayed until the buds are about to start in spring, 
which is the best time for peeling, and the bark then separates easily 
from the wood; but the plants are greatly weakened when the cutting 
takes place at so late a period. The preferable time to cut is in 
December, when the willows are tied in bundles, which are set up on 
end in 6 or 8 inches of water, where they are kept during winter and 
until they begin to grow in spring, when the bark becomes sufficiently 
loose to be easily peeled off. : 

When it is intended to remove the bark by steaming or boiling, the 
willow bundles are set up anywhere until they are dry enough to be 
placed in stacks or stored in covered sheds until wanted. Willows 
peeled after the sap has started in spring are of a fine white color, 
while those which undergo steaming or the boiling process for the 
removal of the bark are of a dark buff color, owing to their being 
stained by the coloring matter in the bark, which is dissolved and 
imparted to the wood by the heating process; but it is found that 
articles made of boiled willows are much more durable than those made 
from the white rods of spring peeling. 


ACACIAS, 


Acacia catechu.—A low-growing tree of the East Indies, which has 
been introduced and cultivated in various tropical regions for the sake 
of its wood, from which is prepared the highly astringent substance 
called catechu, or cutch, and sometimes Zerra japonica, a name it 
received when first introduced as a medicine in Europe, from the sup- 
position that it was an earth and that it came from Japan. Imme- 
diately beneath the brown bark of the stem there is a layer of very 
white wood next to the heartwood, which is of a dark red or nearly 
black color, from which the cutch is precured. To obtain the catechu 
‘or cutch, the tree is cut down and the exterior layer of white wood is 
removed; the heartwood is cut into chips and boiled in water until it 
attains considerable consistency, when, by further boiling and evap- 
orating the water, the thickish extract is spread-on mats to dry; before 
becoming quite hard it is divided into square blocks, and the small 
squares are turned over frequently until they harden to a condition fit 
for packing. Asit appears in commerce, catechu is a dry, brown, some- 
what resinous-looking pulverulent substance, breaking with a dull frac- 
ture, dissolving almost entirely in water, and having a strong astringent 
taste. Its principal use is for tanning purposes. Mixed with oil, like 
paint, itis used in India to prevent the ravages of wood eating ants. 
It is used as an astringent in medicine, and in India a famous oint- 
ment for sores and ulcers is made, by reducing to a fine powder and 
mixing with oil 4 ounces of catechu, 1 ounce of alum, and half an ounce 
of white resin. The wood of the tree is considered to be more durable 

han teakwood. It is doubtful if this plant can be grown with any 
profit in the United States. 

Acacia farnesiana.—A low tree or large shrub, very widely distrib- 
uted throughout tropical and semitropical climates. It is very exten- 
sively cultivated in some parts of Southern Europe for its globular 
heads of flowers, commonly called cassie flowers, and which yield the 
perfume sonamed. This perfume is obtained by maceration, a process 
employed for extracting the fragrance of flowers which can bear a tol- 
erable degree of heat without losing their scent. <A certain quantity 
of grease is placed in a pan fitted with a water bath, where it is heated 
until it is brought to an oily consistency. Flowers of the cassie are 
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then thrown in and left to digest for some hours, after which they are 
removed and fresh ones put in—an operation which is repeated for sev- 
eral days, until the grease becomes saturated with the odor. Itis then 
taken out and pressed in cloth bags. This plant is found growing in 
various portions of the Southern States, and could be utilized for the 
manufacture of perfumery. 

Acacia arabica.—This species is a native of Arabia and Southern 
Asia, and yields a portion of the brown-cclored gum arabic of com- ~ 
merce. Several species of acacia yield this gum in common. It is 
obtained from them by spontaneous exudation from the trunk and 
branches, or by incisions made in the bark, whence it flows in a liquid 
state, but soon hardens by exposure to the air. The largest flow is 

ielded during the hottest part of the season. A wet winter and a 
cool summer are said to be unfavorable to the supply of the gum. It 
is very nutritious, and the natives almost live upon it during the time 
they are employed in collecting it for market. The bark, known as 
babool bark, is strongly astringent, and is used for tanning. On the 
upper Nile the tree is known as the sunt, and it is said to be the only 
wood that the soil of Soudan supplies capable of being sawn into 
planks. These planks, which do not exceed 10 feet in length, are 
joined together in layers to the thickness of a foot, and are thus 
employed for ship-building; they are so arranged that they overlap 
each other, and in this manner a vessel is built without ribs or other 
internal support. It is supposed that the wood of this tree is the 
shittimwood of the Bible, although some authorities assign it to other 
species of acacia. This species has been distributed to some extent 
in the Southern States, in some of which it is likely to succeed, 
although no reports have been received as to its adaptability to cli- 
mates here. 

Acacia decurrens.—This fs an Australian tree of medium size, the bark 
of which is highly esteemed for tanning. It contains from 20 to 30 per 
cent of tannin, according to the age of the tree, which also yields a gum 
similar to gum arabic. The bark is said to improve by age, and yields 
about 40 per cent of a kind of catechu, about half of which is tannic 
acid. A small quantity of bichromate of potash added to the boiling 
solution of the tannin produces a ruby-red dye. Black dyes are also 
produced with iron oxides in the solution. It is called the black 
wattle tree. 

Acacia pycnantha.—This is a rapid-growing Australian tree, called 
the golden wattle. This and other Acacias are called wattle trees, 
because their flexible twigs are used in Australia for weaving into 
fences. The bark of the golden wattle tree contains about 25 per 
cent of tannin, and the boiled infusion yields a cutch of much value, 
which is used to some extent in smearing ropes and fishing nets, to pro- 
tect them from decay by exposure to water. This and the preceding 
- species are noted as producing a large amount of tanning bark, of the 
richest kind. Seeds of these have been distributed in Texas andother 
States. If they are found to succeed, it would probably result in the 
introduction of a profitable industry. 


ALOKS. 


Aloe vulgaris, Aloe spicata, and Aloe socotrina.—The aloes are plants 
which usually have short stems, and thick fleshy leaves; they are very 
generally diffused in all warm countries, and produce the drug known 
as aloes. : 


AG 93——24 


370 REPORT OF THE SECRETARY OF AGRICULTURE. 


The most esteemed aloes of commerce is that furnished by Alce soco- 
trina, a native of the island of Socotra, on the south coast of Arabia, 
in the Indian Ocean. This appears in commerce in pieces having a yel- 
lowish or reddish-brown color; occasionally it appears of a lighter 
color, but becomes darker by exposure to the air. The color of its 
powder is a golden yellow; it has a peculiar, not unpleasant, odor, and 
a bitter, disagreeable taste, with an aromatic flavor. Socotrine aloes 
is held in high esteem. Hepatic aloes is considered to be an inferior 
selection from the Soeotrina. Barbadoes aloes is produced in the West 
Indies from Aloes vulgaris, a widely diffused species, extending to Ara- 
bia and the African coast. The color of this article is generally dark 
brown, or black, but sometimes it is of a reddish-brown or liver color, 
or of some intermediate shade. It has a duil fracture, and the powder 
is of a dull olive-yellow color. It is made by. expressing the juice 
from the leaves, or chopping them and then evaporating their decoe- 
tion until it has attained such a consistence that if will harden in cool- 
ing, when it is poured into vessels and allowed to concrete. Barbadoes 
aloes is in great demand in veterinary practice. 

Cape aloes is the product of Aloe spicata and is received from the 
Cape of Good Hope. It is sometimes called shining aloes. When 
freshly broken it has a very dark-olive or greenish color approaching 
to black. Its odor is strong and disagreeable. When hard it is very 
brittle and easily powdered, but in very hot weather it becomes soft and 
tenacious. 

‘The quality of the drug depends much upon the method of preparing 
it. The finest kind is obtained by exudation and subsequent inspissa- 
tion in the sun. The plan of bruising and expressing the leaves, and 
beiling down the juice, yields an inferior article, as a large portion of 
the liquor is derived from the mucilaginous juice of the parenchyma, 
The worst plan is said to be that of boiling the leaves in water and 
evaporating the decoction. The odor of aloes is different in the difer- 
ent varieties. They are all intensely bitter. The active principle is @ 
bitter extractive called aloin. It is powerfully cathartic. The bitter 
resinous juice from which the drug is prepared is stored up in vessels 
lying beneath the skin of the leaves. ‘The juice is collected by cutting 
off the leaves close to the stem and placing them at once into tubs in 
an upright position, so that the sap may flow freely from the cut sur- 
face. Ifthe leaves are very large a longitudinal incision is made from 
tep to bottom to facilitate the discharge. The erude juice is then 
exposed to the sun, where itis gradually evaporated to a preper con- 
sistence and is then poured into vessels, where it hardens inte a black, 
compact mass. Much of the value of the article depends upon the care 
bestowed upon its preparation for market. Horse aloes is a very coarse 
article made from refuse leaves, and is used in veterinary medicine. 
The cultivation of the aloes in Barbadoes is very similar to the cultiva- 
tion of cabbages in our own market gardens, with this difference, how- 
ever, that the aloe will retain its vitality for many weeks, even if left 
on the surface of the ground exposed tothe sun. In Africa they cover 
what would otherwise be sterile, arid plains. Itis presumed that these 
plants could be grown in Florida, and perhaps in other States, especially 
Aloe spicata, which is said to be the hardiest of the group. 


CASHEW NUT. 


The cashew nut (Anacardium occidentale) is a tropical tree cultivated 
in the West Indies and other countries for the sake of the nuts, the 
kernels of which are edible, and used for various purposes. The fruits 
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are somewhat kidney-shaped, containing between the outer skin and 
the kernel a layer of pulpy matter highly charged with an exceedingly 
caustic oil, which causes severe blisters on the lips and tongue if an 
attempt is made to break the shell with the teeth. This causticity is 
destroyed by roasting, which has to be done cautiously, as the acrid 
fumes will destroy sight and produce inflammation if the smoke touches 
the face. The kernels are then sweet and agreeable, and are some- 
times ground up with cacao in making chocolate. The kernels are 
sometimes broken up and mixed with Madeira wine, which is thought 
by some persons to improve its flavor. The fruit, or apple, which is a 
thickened receptacle from the end of which the seed of the nut obtrudes, 
hasan agreeable subacid flavor, slightly astringent; thejuice expressed, 
and fermented, yields a wine, and, when distilled, produces a spirit 
which is used as rum. A gum-like substance is also exuded from the 
tree, similar to gum arabic, but having an astringency repellent to 
insects when applied to flooring, book covers, etc., particularly in tropi- 
eal countries, where insects of the ant species are abundant and destruc- 
tive. The oil extracted from the kernel is sweet tasted, and equal as 
an edible oil to that of the olive or almond. This is altogether dis- 
tinct from the oil alluded to as furnished by the acrid outer skin or 
covering. ; 

In the Kast Indies the nuts are used as a table fruit. The acrid oil 
has been used with success as an application to allay cancers, ulcers, 
corns, ete., but requires great caution in its use. The plant is very 
ornamental, and the flowers exceedingly fragrant; it is occasionally 
found in hothouses, but is impatient of water, and requires high tem- 
perature to keep it in health. Many calls have been made for plants 
of this species, and some have been supplied to residents of southern 
Florida; but no reports have been received regarding them, and it is 
very doubtful if they will grow at all in this country. 


BOX TREE. 


The box tree, or boxwood tree (Buxus sempervirens), is an evergreen 
plant seldom reaching over 20 feet in height, a native of various parts 
of Hurope and Asia, There are several varieties which are often cul- 
tivated for ornament, and a very dwarf kind is commonly employed for 
planting in continuous lines for the purpose of defining the edges of 
borders and walks in gardens. The wood of the box tree has long been 
celebrated for its hardness and closeness of grain. The medieval col- ' 
lections testify to the exquisite skill of some of the old wood carvers on 
this material. Its chief characteristics are excessive hardness, great 
weight, evenness and cleseness of grain, light eclor, and its suscepti- 
bility to a fine polish. These are the qualities which render it so valu- 
able to the wood-engraver, the turner, the mathematical-instrument 
maker, and others. The best is said to come from the vicinity of the 
Black Sea, and this formerly appeared in commerce in logs 4 feet long 
and from 6 to 9 inches in diameter. 

In the district of Tenckaboun, in the province of Mazenderum, Per- 
sia, the boxwood grows in abundance. Jn 1876 purchases to the value 
of $149,600 were made of this wood in that province, but as it is being 
rapidly cut and no provision made for planting more, the supply will 
soon be exhausted. For engravers’ use the wood is cut across the grain 
into slices about an inch thick. The roots are used for inlaying and 
for fine cabinet work. The ancients made great use of the box in the 
ornamentation of their villas, and made musical instruments from its 
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wood. Pliny says that nothing is more fit to be clipped into shapes, 
and that no animal will touch its seeds; the branches are fatal to camels 
that eat them, and Corsican honey was supposed to owe its notoriously 
bad qualities to the bees feeding on the flowers of the box tree. 
Although slow of growth,it is quite likely that the planting of this 
tree for the sake of its wood would ultimately prove a profitable invest- 
ment. The world’s supply is rapidly becoming exhausted, and its place, 
as far as known at. present, can not be supplied by any other wood, 
The plant readily adapts itself to any climate, except extremes of 
either heat or cold, although a zero cold does not affect it. 


CAASALPINIAS. 


Cesalpinia coriaria.—This is a native of the West Indies, Mexico, and 
Northern Brazil. It forms a spreading tree from 20 to 30 feet in height. 
It produces racemes of white flowers, which are followed by curiously 
twisted, flattened pods about 2 inches long and about 1 inch in breadth, 
and curved like the letter S. The pods contain about 50 per cent of 
tannin, and, in combination with valinia, are much employed by tan- 
ners. They are known in commerce under the names of divi-divi and 
libi-dibi. 

Cesalpinia echinata.—This species produces the Brazil wood of com- 
merce, used for dyeing purposes, its color being changed by the use of 
diiferent mordants from yellow to red, or rose color, but it is not very 
lasting. The most permanent colors are those in which the natural 
purple red is changed by acids to an orange or yellowecolor. Only the 
heartwood of the tree is used. It is very hard, and is used in turner 
work and for violin bows. The dye is an ingredient in red ink. Bra- 
zil wood boiled in water becomes darker in color as the water becomes 
red. Paper tinged with the decoction is altered to a violet color by 
action of alkalies and to a yellow by most of the acids. The action 
of sulphuric-acid gas renders it white. Paper tinged with this dye 
will be changed to a yellowish color if dipped in vinegar in which sul- 
phuric acid is present, even if only one two-hundredth part of this acid 
is present in the vinegar. The woods known in commerce as Lima, 
peach wood, Pernambuco, and Nicaragua are supposed to be identical 
with this species. 

Cesalpinia sappan.—This is a native of the East Indies and fur- 
nishes the sappan-wood of commerce. The hard wood of this tree 
yields a bright fugitive red dye, and although not so rich in coloring 
matter as Brazil wood it is brighter and more delicately beautiful. It 
is cultivated by the Hindoos for dyeing the straw used in making mats 
and is used for dyeing silks of a dark-red coler. The root affords an 
- orange yellow dye. The Indian name for sappan-wood is bukkum or 
wukkum. These plants furnish a large amount of tanning material. 
They have been tried in Florida, where they grow slowly, but endure 
the climate of the southern portion; they do not promise to become of 
any material value. 

PIGEON PEA. 


Cajanus indicus.—This is an Hast Indian plant, cultivated in many 
tropical regions for the sake of its seeds, which are largely used as food in 
various parts of the world. The plant is of a shrubby habit and is 
sometimes grown in greenhouses for its showy yellow flowers. In the 
Hast Indies it is called the Dhal, and the Congo pea. In Jamaica it is 
known as the pigeon pea. A variety called the No-eye pea produces 
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seeds as delicate as many of the common garden peas. Thoy are boiled 
and eaten in the green state; also dried and split for usc. Pea meal is 
prepared from the dried seeds and is said to be of excellent quality. 
Horses and cattle feed upon the young shoots, and fodder made of the 
dried leaves and young branches is used for feeding animals. It has 
been cultivated in this country, but has not proved of sufficient value to 
become popular where so many superior varieties of peas are in culti- 
vation. 
PAPAW TREE. 


Carica papaya.—This is a small tree, rising from 20 to 25 feet in height, 
with a slender stem surmounted by a cluster of large leaves on long 
foot stalks. The carica is a native cf South America, but widely dis- 
persed in the West and East Indies, southern Florida, etc., and is 
generally known as the papaw tree. The fruits are produced at the 
base of the foot stalks of the leaves, generally in whorls round the 
stem; they are from 6 to 8 inches long, of oblong shape, resembling a 
melon, and are sometimes called melon apples. When ripe the fruit 
is greatly esteemed by the natives in some parts, being eaten either 
Sweetened with sugar or flavored with pepper, to take away the strong 
acrid taste which prevails owing to the presence ofa milky juice. The 
immature fruits, when pickled, closely resemble mangoes. The milky 
juice from the unripe fruits is used medicinally, as are also the pow- 
dered seeds, each being considered a powerful vermifuge. The leaves 
have the power of creating a lather, and in some places are used as a 
substitute for soap, .A peculiar property of the papaw tree is its 
alleged influence in rendering meat tender. Itis said that the juice 
of the tree causes a Separation of the muscular fibers. By someitis 
maintained that this effect is secured merely by suspending the meat 
beneath the foliage of the tree during the night; others place greater 
reliance in wrapping the meat in the leaves for a few hours with a por- 
tion of the young fruit. When the juice of the papaw is treated with 
water the greater part dissolves, but there remains a substance insol- 
uble which has a greasy appearance; it softens in the air and becomes 
viscid, brown, and semi-transparent. When thrown on burning coals 
it melts, and drops of grease exude which emit the noise of meat roast- 
ing, and it produces a smoke which has the odor of fat volatilized and 
leaves behind no residue. The substance is fibrine, which is rarely 
found in vegetables. 

THE CLOVE TREE. 


The clove tree (Caryophyllus aromaticus) is an evergreen, attaining 
a height of from 20 to 30 feet. it is a native of the Molucca Islands, 
but has been introduced and cultivated very generally throughout the 
East and West Indies. Its flowers are of a purple color, produced in 
great abundance in short terminal panicles of from 12 to 18 in each 
bunch. The cloves of commerce are the unopened flower buds. These 
are collected before they expand by beating the flower panicles with 
reeds, and are received on sheetsspread for the purpose. Sometimes they 
are picked from the tree by hand when they can be easily reached. The 
cloves are prepared for commerce: by smoking them brown over a slow 
wood fire and finally drying them fully in the sun. The quality of the 
clove is greatly influenced by climate, and although largely produced 
in other parts, those from the Moluccas are held in the highest esteem. 
The trees are planted in rows about 16 feet apart and the field kept 
clean and well cultivated. The plantis very frequently grown in green- 
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houses, but will produce flowers only where a sufficiently warm tem- 
perature is maintained. 

Cloves when good are dark, heavy, and strongly fragrant, the ball on 
the top being unbroken and yielding oil when pressed by. the finger 
nail. Cloves contain from 17 to 22 per cent of essential. oil, which is 
extremely pungent, and specifically heavier than water. When they 
are newly gathered a certain quantity of oil may be obtained by 
pressure; the cloves are thereby much impaired in value, but are often 
mixed with sound samples, where they can be detected by their pale 
color, shriveled appearance, and lack of flavor. They are sometimes 
adulterated with water, which they absorb to a large extent, and thus 
give a fictitious value when sold by weight. Cloves are the most stim- 
ulating of the spices, and are much employed in cookery and as condi- 
ments in pickles and preserves. The oil is a popular remedy for tooth- 
ache and is used as a carminative in medicine. This plant is very 
frequently called for by Florida cultivators, but to all- inquiries the 
statement is made that the clove plant can not become of commercial 
value in that State on account of the climate being too cold for it dur- 
ing a portion of the year. 

CAROB BEANS. 

Ceratonia siligua.—This is atree growing from 30 to 46 fect in height 
is a native of the countries bordering on the Mediterranean Sea, an 
cultivated to a very considerable extent for the sake of its pods, which: 
contain a fleshy pulp surrounding the seeds. They are known as carob 
beans, which come from the generic name of Algaroba, used in various 
countries to designate pods, pronounced kharoub by the Arabs. These 
pods contain a quantity of agreeably-flavored mucilaginous and sac- 
charine matter, although not very nutritious. They form a prominent 
ingredient in various cattle foods of trade. The exports of these peds 
from Cyprus amount to 10,000 tons yearly. They are also known as 
locust pods, or St. John’s bread, from a supposition that they formed 
the food of St. John in the wilderness. 

A kind of brandy is prepared from the carob bean, which is some- 
times flavored with juniper berries and passed as a substitute for gin. 
The Department has, from time to time, propagated and distributed 
many hundreds of carob plants, chiefly in Texas, and less plentifully 
in some of the Southern States, but no returns have been received in 
regard to the outcome of these distributions. 


OTAHEITE GOOSEBERRY. 


The large shrub, or small tree, Cicca disticha, a native of India, is 
cultivated in many parts under the name of Otaheite gooseberry. The 
fruits are green and resemble those of the gooseberry; they are acid 
and used for preserving or pickling, and eaten either in a raw state or 
cooked in a variety of ways. A decoction of the leaves is used to cause 
perspiration, and the roots have violent emetic properties. It grows in 
some parts of Florida and is worthy of cultivation, both on aecount of 
the fruits and the beauty of the plant. 


QUINOA, 
Chenopodium quinoa is an annual plant, indigenous to Mexico and 


South America, and long cultivated at great elevations on the slopes 
of the Andes, in Chile and Peru, where, owing to the height and cold- 
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ness of the locality, neither wheat nor barley can be grown. Theseeds 

resemble those of millet, and contain 40 per cent of minute starch 

granules, upwards of 5 per cent of sugar, 74 per cent of casein, and 11 

per cent of albumen. They are prepared for food by boiling ¢ in water, 

like rice, forming a kind of gruel or broth, which is seasoned with Chile 

pepper and other cendiments. The seeds contain a bitter principle, 

which renders the preparation rather unpalatable, and which is only 

partially removed by cocking. It is said that there are varieties in 

which this bitterness is much modified, They are considered to be very © 
nutritious and an excellent winter food for pouliry. Seeds of the above 
were disseminated some years ago, but failed to attain popularity. 


CHICK-PHA. 


This plant, Cicer arietinum, is widely known throughout the world as 
the chick-pea. Itis a low-growing branching annual, a native of the 
south of Hurope, but cultivated to a considerable extent both in Africa 
‘and Asia. In India the peas are known as gram, and are esteemed as 
an article of food, being ground into meal and baked into cakes. The 
peas do not become soft in boiling, and are more frequently roasted or 
parched. In this state they are used by travelers. The plant has been 
cultivated since a very remote period by the Egyptians, Hebrews, and 
Greeks. The dewdrops that form on the leaves are peculiarly ‘acid, 
This dew is collected and preserved in bottles, being used with water 
in cases of indigestion. It becomes more acid the longer itis kept, 
The roasted seeds are used as coffee. 


CLUSIAS. 


Clusia flaeva.—This is a native of Jamaica, also found at Key West. 
in Florida. Itis a small tree, seldom exceeding 20 feet in height. Itis 
mostly parasitic on the stems and branches of other trees. This habit 
of growth is supposed to be occasioned by birds accidentally scattering 
the viscid seeds, which take root on the bark of trees upon which they 
happen to be deposited. The roots creep along the surface of the stem 
in quest of nourishment and support, penetrating into any decayed 
cavity, and finally reaching the ground (although they may start 40 
feet from it), when it soon becomes an independent tree. A viscid, 
tenacious, resinous juice, which is at first of a whitish color, buat 
becomes red or brownish when exposed to the air, exudes from every 
part of the plant. It is used as a dressing for sores on horses; it is 
aiso employed for stopping leaks in boats. 

A Brazilian species (Clusia insignis) has flowers which give off a 
considerable quantity of resin from the disk and stamens, so much so 
that an ounce has been obtained from two flowers. This resin, rubbed 
down with the butter of the chocolate nut, is employed to alleviate the 
pain of sore breasts. 

Clusia gaiactodendron.—This plant is said to be one of the palo de 
vaca or cow trees of South America. The bark is thick, covered with 
rough tubercles, and its internal tissue becomes red when exposed to 
the air. The milk is extracted by making incisions through the bark 
to the wood. One tree is said to yield a quart in an hour. The use of 
this milk is accompanied by a sensation of astringency in the lips and 
palate, which is said to be characteristic of all edible vegetable milks. 
This species can be grown only in warm countries. 


@ 
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COLA NUT. 


Cola acuminata is a medium-sized African tree, the seeds of which, 
under the name of cola or guro nuts, have from time immemorial occu- 
pied a prominent place in the dietetic economy of the native tribes of 
that country. Within the last few centuries, however, their use has 
becn more extensively diffused, and the demand for them has estab 
lished a large commercial industry between the regions of Centra! 
Africa, whence the principal supply is obtained, and the coast districts 
of that country, as also to other tropical countries Where they are in 
demand. The cola tree is now widely diffused. It was introduced into 
Jamaica about the year 1630, its importation being ascribed to the 
urgent request of an agent of large sugar estates on that island for 
the benefit of the Gold Coast negroes working these sugar plantations, 
and in all countries where the negroes were imported and located in 
large numbers the importation of the tree was a necessary conse- 
quence, where it was cultivated for their special advantage and bene- 
fit. Thus it was introduced into the Mauritius, the West India Islands, 
Brazil, and other regions in South America. 

The practice of eating cola is supposed to be very ancient. A small 
piece of the nut is chewed before meals as a promotor of digestion and 
to improve the flavor of anything eaten after it. Lopéz,an early Portu- 
guese adventurer, writing of the subject, states: “The negroes hold the 
nuts in their mouths, and chew, or at least eat, them for quenching 
their thirst and better relishing of their drinking water; they comfort 
and preserve the stomach, but, above ail other virtues, they are singu- 
larly good against diseases of the liver.” 

There are but few books of travels or discoveries in Western or Cen- 
tral Africa which do not contain some reference to or description of the 
popular applances of these nuts and the great estimation in which 
they are held. 

Although for a long time the cola nut was known to be famous, yet, 
until a comparatively recent period, nothing was definitely ascertained 
as to the botanical history of the plant that produced it, or the nature 
or character of the properties which it contained. Chemistry, how- 
ever, has revealed that the nuts contain theine; an active principle 
found in other vegetable products used as beverages throughout the 
world. They further contain a small quantity of a fragrant aromatic 
volatile oil, a large quantity of starch, and some fatty matter. The 
fresh nuts are bitter and astringent; this is lost in drying, as the dry 
nuts have no trace of bitterness, and are supposed te be less active 
than when fresh and moist. Among the European populationin Africa 
the cola nut is beneficially used in cases of diarrhea, and the natives 
attribute to the fresh nuts similar remedial virtues as those of Peru- 
vian bark or quinine. The statement that half putrid water is ren- 
dered an agreeable drink by mixing it with bruised cola nuts is not 
borne out by actual recorded experiments. 

These nuts are now in much demand in the West Indies as a substi- 
tute for cacao in the manufacture of chocolate, which is deemed to be 
more nutritious than that made from the Theobroma cacao. The plant 
has been introduced in the Southern States, with poor results so far. 


HAZELNUTS. 


The hazelnut (Corylus avellana) isa large, many-stemmed shrub, a 
native of Hurope and Asia. It is largely cultivated for the sake of its 
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nuts, which are consumed in great quantities as dessert fruits. The 
hazel tree is mentioned in very early writings, the specific name, Avel- 
lana, being derived from Abellina, supposed to be the valley of Damas- 
cus. It is said to have been introduced into Greece from Pontus; hence 
the nuts were called Nux pontica by the Greeks. Its fruits were 
esteemed by the ancients, and its shoots were employed as divining 
rods. Like other fruits that have been objects of culture for centuries, 
there are numerous varieties of the hazel; these are divided into two 
kinds—nuts and filberts—which are distinguished by their husks. The 
nuts have a short husk, or calyx, which in the filbert is much longer. 
These again are divided into varieties having long or short nuts, the 
latter bearing the name of cobnuts. The nuts of the wild hazel are 
small compared to some of its improved varieties, but they are sweeter 
than the cultivated kinds; its small size, however, makes it give place 
to the cultivated filberts and cobnuts of commerce. 

These nuts are cultivated to a large extent in some parts of England. 
They are also cultivated in Spain and Italy. Those grown in Spain 
are known as Spanish or Barcelona nuts. The trade in these nuts 1s 
immense, about half a million dollars’ worth being annually imported 
into England alone. Two kinds are received from Smyrna, known, 
respectively, as Turkey nuts, which are small and nearly round, and 
Turkey filberts, which are long and pointed. The nuts have a mild, 
farinaceous, oily, agreeable taste. The oil expressed from them is con- 
sidered as being scarcely inferior to almond oil. They have also been 
used in the preparation of a poor kind of chocolate, and they are some- 
times made into bread. The wood of the hazel is seldom of a size to 
be employed in the arts, although the roots, which are curiously veined, 
are sometimes cut into veneers. The young wood is very tough and 
elastic, and makes excellent hoops, fishing rods, and walking sticks. 
The celebrated magic wand, or divining rod, is said to have been 
formed of the forked young twigs. The wood makes good charcoal, 
from which drawing crayons are frequently made. 

But little attention has been given to the culture of the hazel in this 
country. The fruit is largely imported, and its production here would 
probably be a profitable industry, a3 an average crop is stated to be 
about 1,500 pounds per acre. The plants are readily procured from 
suckers or layers, which are produced abundantly from the old plants. 
They are planted about 10 feet apart, and receive the ordinary treat- 
ment and care accorded to other orchard fruits. The plants are kept 
very dwarfed, as it has been found that by this means a larger crop, as 
well asa better quality of fruit, is secured. These dwarf plants are very 
uniformly rimmed with an open or cup-like center. The hazel has no 
special characteristics as an ornamental plant. Itis a desirable mar- 
ginal shrub in park plantations. A variety with purple leaves may be 
introduced with good effect in lawn groups. It is one of the best pur- 
‘ple-leaved hardy plants. - 

The native hazel (Corylus americana) is found in thickets and on the 
margins of woods throughout a great portion of the United States. 
The nut is smaller than that of the European species, but it is sweet 
and palatable. It has not been cultivated to any extent as a commer- 
cial product. There seems to be much possibility in the culture of hazel 
nuts. One objection has in former years proved formidable against 
their culture, viz, the liability of worms injuring the nuts, but now that 
the application of insecticides is so well understood, this objection need 
not longer hold good. - - 
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MANGOSTEEN, | 


Garcinia morella.—The botanical origin of gamboge was long in- 
volved in some obscurity. Itis a production ef Siam, a country not 
well explored by the botanist. Gamboge is also received from Ceylon, 
and it has been ascertained that the Siam article is preduced by the 
above-named species of Garcinia, and that from Ceylon from the same 
or a slightly differing variety. This Garcinia is a medium-sized tree, 
with large glossy leaves similar in appearance to those of the Magnolia 
grandiflora, The juice is collected by wounding the stems or breaking 
the young twigs of the tree and securing the yellow gum resinous 
exudations in hollow bamboos, where it is allowed to harden. Gam- 
boge is scen in commerce in three distinct forms—in rolls or solid 
eylinders, in pipes or hollow cylinders, and in cakes, The two former 
are collected in hollow bamboos. The cake or lump gamboge occurs 
in round or square lumps, and is generally inferior in quality to the. 
former, possibly from less care in collecting and in processes of prepa- 
ration. Itis employed as a pigment by artists in water colors and as 
a varnish for lacquer work; also in medicine as a powerful purgative. 
it is adangerous poison in large doses, and forms an ingredient in most 
of the nostrums for tapeworms. 

Garcinia pictoria.—This tree grows abundantly in certain parts of 
Mysore, in India. A fatty matter known as gamboge butter is preeured 
from it. The secds are first pounded in a stone mortar, then boiled till 
the butter or oil rises to the surface. It is used as a lamp oil and 
sometimes as food. It does not possess the drastic qualities of the 
gamboge resin, but it is considered antiscorbutie by the natives, 

Garcinia mangostana.—The mangosteen apple tree is a native of 
Sumatra and the Moluccas, but has been introduced into various trop- 
ical countries for the value of its fruits, which are held in high esteem. 
It is a beautiful tree, with large leathery leaves and large rose-colored 
flowers. The fruit is round, about the size of an ordinary orange, with 
a shell resembling that of & pomegranate, but thicker and softer, and 
contains an astringent juice. In wet seasons it exudes a yellow gum, 
which resembles gamboge. The pulp is divided internally by thin 
septa, like those of an orange, only they are four-celled with one seed 
in each cell. The fruit is noted for its delicious flavor, or flavors, for 
those who have eaten it do not agree as to what it resembles. The 
plant is grown in conservatories, but requires a very warm atmosphere 
to cause it to perfect its flowers and fruit; hence its successful growth 
in Florida, where it is on trial, may not be realized. ; 


SOY BEAN. 


Glycine sojais a low-growing annual plant, resembling the well-known 
kidney or bush bean of the gardens. The seeds of this species .are 
used by the Japanese and Chinese in the manufacture of the sauce 
which they call soy, or soja. This is said to be made by boiling the 
seeds or beans in water together with millet, wheat, or other grains, 
the mixture being allowed to ferment, and afterwards refined and stored 
for use. Soy is a thick, black liquid resembling molasses, but not 
so tenacious. This sauce is a favorite accompaniment to other food 
dishes in China and Japan. The leaves furnish a valuable oil, and the- 
resulting cake is used for feeding animals and for manure to the fields 
of sugar cane in Southern China. These beans have frequently been 
recommended as a substitute for the coffee bean, but they are a poor 
cubstitute for it—about equal to scorched wheat or rye. 
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GUIACUM, 


This medium-sized tree (Guiacum officinale) is a native of the West 
Indies, and is also foundin Florida. Itfurnishes the hard, heavy wood 
called lignum vite, in mach demand by turners. The heartwood is of 
a greenish-brown color, and the outer or sap wood is a light yellow. 
it yields a resin called gum guiacum, which exudes from the stem, but 
that obtained by boring holes in the newly cut logs is considered to be 
of most value. The logs are placed on a fire and the melted resin is 
collected from the holes. Guiacum is greenish-brown, with a balsamic 
fragrance. It is a stimulant of a very diffusable nature in the human 
system, and is used medicinally in chronic rheumatism, skin diseases, 
and other complaints. Itis noted for the changes of color it under- 
goes when brought into contact with various substances. Gluten gives 
it a blue tint. Nitric acid and chlorine change it successively to green, 
blue, and brown. These changes are said to be due to the absorption 
of oxygen by guiacic acid, the active principle of guiacum. 


LOGWOOD. 


This tree (Hamatoxylon campechianum), which yields the well-known 
logwood of commerce, is a native of Campeachy and other parts of 
tropical America, but 1s grown in large quantities throughout the West 
India Islands. It is an irregular, crooked-growing tree, attaining a 
height of from 20 to 30 feet. The heartwood is the part used for dye- 
ing. It is of a deep, dull, brownish-red color, very hard and heavy. 
For the convenience of dyers it is cut into chips by means of powerful - 
machinery. Logwood chips yield their color to water and alcohol, the 
latter extracting it more readily than water. The color of its dyes is 
red, inclining to violet or purple. Its aqueous decoction, left to itself, 
becomes yellowish and at length black. Acids turn it yellow, while 
alkalies deepen its color and give it a purple hue. Stuffs to be colored 
are previously prepared with aluminous mordants. <A blue color may 
be obtained from it by the addition of verdigris, but the consumption 
of logwood is for black colors, which are obtained by alum and iron 
bases, and of any requisite degree of intensity. Logwood owes its 
coloring properties to a peculiar principle called Hematin or Hematox- 
ylin, which, in some specimens, is found in such abundance as to be 
perceptible in distinct crystals. Hematin forms an orange-red solution 
with boiling water, becoming yellow as it cools, recovering its former 
hue when heated. Alkali converts it first to purple, then to violet, and 
lastly to brown, in which case it seems to be decomposed. Metallic 
oxides unite with it, forming blue compound. West India logwood is 
inferior to that received from Honduras and Yucatan. The former is 
used in the dyeing of carpets and other coarse cloths, while the Central 
American kind is employed for dyeing all kinds of woolen goods, cot- 
ton, and silk fabrics. The wood is of a very dense nature, and is not 
easily injured by exposure to the weather. It also takes a high polish. 
It is employed to some extent in medicine as a tonic and astringent. 
It has been rumored that the logwood tree has been found growing 
wild in Florida, and therefore its culture ought to be encouraged. 
Efforts to trace the authenticity of this rumor have not been successful. 


RUBBER TREES. 


Hevea brasiliensis is a tree of tropical America, which, with others 
of the genus, together with those of the genus Siphonia, furnish the Para 
rubber or American caoutchouc. The juice is obtained from wounds 
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made in the tree during the dry season, between August and January. 
It is collected in vessels and poured over molds, then dried by a gen- 
tle heat, successive pourings being made until a sufficiently thick layer 
is produced. At one time these molds were in the shape of shoes and 
bottles; hence the article was called bottle rubber. Sometimes alum 
is added for the purpose of edagulating the juice, ahd it is oftentimes 
dried over a thick white smoke, produced by burning the nuts of the 
Urucurit and other kinds of palms. The introduction of these rubber 
trees in the Southern States has been persistently advocated by vari- 
ous correspondents, but they are strictly tropical plants, for which no 
suitable climate can be found in the United States. 


DOUM PALM. 


This palm tree (Hyphene thebaica) is found very generally over the 
continent of Africa and in parts of Arabia. It reaches about 30 feet 
in height, and the trunk is much branched, differing in this respect 
from most palms. In Upper Egypt, and in other places where it is 
found, its fruits form a source of food for the people, and its infusion 
with dates furnishes both a pleasant drink and an agreeable and _ reli- 
able cure for fever. The fruit grows in large bunches, is of a yellow- 
ish-brown color, and has a thick, mealy rind, which tastes and looks like 
gingerbread; hence it is called the gingerbread tree. Itis also known 
as the doom or doum palm of Egypt. Its leaves farnish roofing mate- 
rials for the constiuction of dwellings; the trunk, split and freed from 
_ pith, fornis the uprights and other parts in buildings. The down 
which is attached to the young leaves serves for filling mattresses and 
pillows. The ribs of the leaves and fibers of the root stalk form mate- 
rials for making baskets and brooms. The kernels of the fruit are 
turned into beads, and made into small perfume boxes. In the The- 
bais this palm forms extensive forests, the roots spreading over the 
deeply buried ruins of one of the largest and most splendid cities of the 
ancient world. This palm would probably succeed where the date palm 
will flourish, but it is not considered to be as valuable as the latter 


GRANADILLAS. 


Passiflora quadrangularis.—This strong, rampant-growing, climbing 
plant is a native of South America and the West Indies. It has very 
beautiful flowers, which are succeeded by edible fruits called grana-. 
dillas. These are oblong in shape and about 6 inches in diameter. 
They are externally of a greenish-yeliow color when ripe, with a thick 
rind inclosing a succulent pulp, which is of an agreeable, but somewhat 
mawkish, taste. When mixed with wine and sugar, it is said to be of 
a grateful and cooling taste. The root is said to possess powerful nar- 
cotic properties, and is employed as a diuretic and emetic. 

Passiflora laurifoia.—This plant is a native of Brazil and the West 
Indies. The fruit of this species is called the water lemon. It is about 
the size of a hen’s egg, and when ripe is yellow and dotted with white 
spots. It contains a whitish watery pulp, which has a peculiar aromatic 
flavor, is delicately acid, and allays thirst. 

Passiflora maliformis.—In the West Indies the fruit of this plant is 
called the sweet calabash, or apple-fruited granadilla. The fruit is 
round, about 2 inches in diameter, and is filled with a gelatinous agree- 
bly tasted pulp, very much mixed with seeds, as are all of the fruits of 
this family. These plants are often grown in the South for their fruits, 
as well as for their beautiful flowers. 
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PISTACHIO NUTS. 


Pistacia vera.—This is a low tree, a native of Western Asia, and has 
long been cultivated in Southern Europe for the sake of its fruits, called 
pistachio nuts. Its climatic requirements are similar to those of the olive. 
The fruit is a thin-shelled, oval, acuminate nut, which is esteemed by 
some as being of a more agreeable flavor than the filbert or almond, 
and, like the latter, is sometimes made into articles of confectionery. 
Peculiar horn-shaped galls are collected from the leaves, which are 
used in India for dyeing silk a green color. 

Pistacia terebdinthus.—This is a native of Southern Europe, Northern 
Africa, and some parts of Asia. It yields the chios or cyprus turpen- 
tine, which is procured by making incisions in the trunk, whence it 
flows. At first it is clear, of a honey-like consistency, and very fragrant, 
but quickly becomes thick and tenacious; but it ultimately hardens and 
is scraped from the bark. Galls, caused by the punctures of insects, 
are formed on the leaves, which are gathered and employed for dyeing 
and tanning purposes. One of the varieties of morocco leather is said 
to be tanned by them. It is sometimes called the terebinth tree. 

Pistacia lentiscus.—This is found in the same regious as the last. 
The resinous substance called mastic is obtained from this species. 
Wounds are made in the bark, whence it exudes in drops, which are 
allowed to run down to the ground, where they harden into small semi- 
transparent globules and are collected for use. Mastic is used by the 
Turks and Armenians for strengthening the gums and to sweeten the 
breath. It is used medicinally as an astringent and by dentists to fill 
the cavities of carious teeth. The leaves and fruit furnish a coloring 
matter by boiling them in water and precipitating it by solution of salts 
of iron. It dyes a fine black color, and, reduced to powder, is mixed 
with oil for painting. The pistacio trees will grow well in the Southern 
States. All of the species here mentioned have been subjects of dis- 
tribution, but no detailed reports have been received relative to them. 


RAIN TREE. 


This tree (Pithecolobium saman) is a native of Brazil. It grows toa 
height of 60 to 70 feet, with an immense spreading head. The leaves 
fold closely up at night, so that they do not prevent the radiation of 
heat from the surface of the ground, and dew is deposited beneath its 
branches. The grass underneath the branches of this tree being thus 
wet with dew, while that under other trees is found to be dry, the name 
of rain tree has been given toit, under the supposition that the leaves 
dropped water during the night. The fruit of the tree is a pod from 6 
to 8 inches in length and 1 inch in thickness, containing seeds which 
are surrounded by an amber-colored pulp of a sugary taste. These 
drop as they ripen, and are eagerly eaten by all kinds of live stock. 
Animals eating them fatten very quickly. They are often gathered, 

‘packed in barrels, and stored for use when other kinds of food become 
scarce. It is considered to be equally as valuable as the carob bean for 
mixing with the food of horses and cattle. It is said to be wonderfully 
prolific. It has been intrcduced into the West Indies. In Jamaica it 
is called guango. The plant is rather tender for this country, so far 
as its fruit products are concerned. 


PATCHOULI. 


Pogostemon patchouli is a tall shrubby herb, a native of Penang, Syl- 
ket, and the Malay Peninsula. The leaves yield the peculiar perfume 
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known as patchouli. The odor is due to a volatile oil which is obtained 
by distillation of the leaves and young shoots. The oil is of a yellowish- 
green color, and almost as heavy as water. It is a very popular per- 
fume in India, and is heid in great favor by the Hindoos. It is used 
for scenting tobacco and as a perfume for the hair. The scent is more 
powerful in dry than in damp places. Sachets of patchouli consist of 
the coarsely powdered leaves mixed with cotton wool and folded in 
papers. The source of this perfume was long held asa secret, and gen- 
uine Indian shawls and Indian ink were tested by the presence of this 
odor, The oil is now distilledin Europe from dried leaves, and its pres- 
ence is, therefore, no longer a test for genuine Indian goods. The odor 
of patchouliis disagreeable to many persons, and ill effects to the nerv- 
ous system have been ascribed to its excessive use. In appearance 
the plant much resemblesacoleus. Its cultivation is carried on almost 
exclusively by the Chinese in the Straits Settlements. The plants are 
raised from cuttings, which are planted in rows about 2 feet apart, in 
rich soil, and carefully weeded and cultivated. The plants are ready 
for cutting about six months after planting, when they will be from 2 
to 3 feet in height. They are cut and treated similarly to tobacco. 
They are dried in the sun for several days, but not permitted to get wet 
by dews or rains. When the leaves have dried they are baled for sale. 


RHUBARB. 


The common rhubard (Rheum rhaponticum), together with Rhewm 
andulaium and Rheum tartaricum, is the original species whence have 
been derived the many hybrid varieties now cultivated under the name 
of pie plant for the culinary uses of their leaf staiks. 

The species are natives of Asia. They are herbaceous perennial 
plants with large deep green leaves supported upon long fleshy foot- 
stalks, which are used as a substitute for fruit, for making preserves 
and sauces. These have a pleasant, sharp fiavor, due to the presence 
of oxalic and other acids. Some cf the hybrid varieties yield a milder 
juice than the species, which is further secured by cultivation in rich 
soils, which tends to increase the thickness of theleaf stems and atthe 
same time reduces the amount of acid contained in their sap. 

When near maturity, the stalks become more fibery, but full of juice, 
which is sometimes expressed, and with the addition of sugaris allowed 
to ferment into a kind of wine, which is a yery palatable drink, but of 
questionable benefit to health. 

The unexpanded flower heads have been used as a vegetable, under 
the name of rha-flower, and are said to form a dish of fine quality and 
delicacy when cooked as greens, The leaves are sometimes dried and 
smoked as a substitute for tobacco. The agreeable taste and oder of 
rhubarb are not brought out in the leaf stalks until they are cooked. 
The chief nutrient in these is the sugar (glucose) which they contain, 
and which amounts to about two parts in ene hundred parts of the 

-fresh stalks. Its sour taste is due to oxalic acid, or rather to the acid 
oxalate of potash, oxalate of lime being also present. 

The food value of rhubarb is very small. The commercial value of 
rhubarb is in its dried roots. The origin of commercial rhubarb is 
multiple. It is mentioned by early writers as having been brought from 
beyond the Bosphorus. It is said to have been mentioned by Chinese 
writers four thousand five hundred years ago. Therha, which came into 
Europe by the ancient caravan routes from Northern China, by Bokhara 
and Asia Minor, was naturally called rha-ponticum, and that by Russia 
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and the Danube,rha-barbarum. Thedesignations Turkey, Russian, Hast 
Indian, and Canton rhubarb merely indicate the commercial channels 
through which the article has been derived in modern times. 

Besides Rheum rhaponticum, which yields the rhapontie rhubarb, 
there is* Rheum palmatum, to which has been attributed the origin of 
Persian, Turkey, Russian, Muscovite, and Kiachta rhubarbs. Indian 
and Chinese rhubarbs are stated to be produced by Rhewm emodi, 
Rheum Webbianum, and Rheum australe, the first two of these being 
considered by some authors as being merely synonyms of the last. It 
is now generally admitted that the true source of the best rhubarb of 
commerce is Kheum officinale. This species is a nativeof Thibet. Itis 
a plant of robust growth, often reaching 5 to 6 feet in height, and pro- 
duces large heavy masses of fowers. The leaves are sometimes 5 feet 

‘long. The ordinary species of rhubarb are herbaceous perennials, with 

a thick rootstock and deciduous leaves. In Rheum officinale, after the 
third or fourth year from seed, the rootstock gradually decays and a 
stem is formed above the grourd; the plant then derives its nourish- 
ment from small reots, which can not be employed in medicine. These 
stems have thick branches, often 6 to 8 inches in diameter. The. por- 
tion used in medicine is therefore the stem, and not the rhizome or 
root. 

Seeing that the sources of rhubarb are so numerous, it may well be - 
expected that its commercial distinctions and medicinal values are 
equally varied. The quality of the article will be influenced by its 
botanical origin, the climate and soil in which it was grown, the age 
of the root, the season when gathered, the method of collection, the 
process of drying, and its final preparation for market. The portion of 
the plant which constitutes the drug will also influence its value. The 
article furnished by the stem, or a part very close to the stem, will 
differ from one obtained from the root. Good rhubarb has a bitter, 
astringent, and somewhat aromatic taste, and feels gritty to the teeth, 
owing to the abundance of small erystals of oxalate of lime which are 
contained in it. It has a very delicate odor, and is covered with a fine 
yellow powder, and the pieces when broken present a mottled red and 

- yellow color, owing to the passage of a number of wavy carmine-colored 
streaks through the yelowish-white matrix. Here and there are small 
spots of a darker color. 

It is considered that very much of the appearance, and suppesed 
difference in quality, of the commerciai rhubarb is wholly owing to the 
time of lifting the root and the care given to its preparation for market. 
The Chinese dig up the roots early in spring, just before the leaves 
appear. After lifting, the roots are divested of all small fibers, and 
the soil and other impurities removed by washing. They are then 
allowed to dry a day or two in the sun, then cut in slices, and after 
exposure to the sun for four or five days longer, during which time 
they must be turned over several times daily to prevent molding, a 
hole is bored in each slice, which is then strung on a thread until 
sufficiently dry. They are put through a finishing process by being 
placed in a close cylinder, where they are subjected to abrasion by the 
rapid revolution of the vessel. This smooths their surfaces, liberating at 
the same time a fine dust or powder, which envelops each piece with a 
fine bloom, like that upon the surface of a ripe plum. A considerable 
quantity of rhubarb root is imported into this country for medicinal 
purposes. This might profitably be grown here, provided that species 
of plants which yield the best article could be procured for that pur- 
pose. Large quantities are grown in England. The English rhubarb 


384 REPORT OF THE SECRETARY OF AGRICULTURE. 


is of a light spongy texture; its taste is astringent and mucilaginous, 
but destitute of the aromatic and gritty qualities possessed by the more 
highly esteemed kinds. Itis probable that the root as grown in the 
warmer climates of this country would be equal to the best article of 
the kind now in commerce. The slow sun-drying process adopted in 
other countries might here be completed in a few hours in a drying 
apparatus by artificial heat. This would insure against danger from 
moldiness and secure good color and flavor with more certainty than 
when the drying process is wholly dependent upon the direct heat of 
the stn. 

Rhubarb is cultivated very extensively for the sake of its leafstalks. 
To render these crisp, tender, and succulent, the plants must be grown 
in rich soil. A light, sandy loam heavily manured yields the best erop, 
but it requires to be deeply worked to afford the best results. The 
plants are usually propagated by dividing old roots into sections, each 
section having a bud. Plants are also raised from seeds sown in spring 
in rows like peas; when the young plants appear they are thinned, 
so that those left are 3 or 4 inches apart. After the growth of one 
year they are ready forremoval. In a permanent plantation the plants 
are set in rows which are 4 feet apart in each direction. The soil is 
kept clean from weeds and stirred frequently during the summer to 
“promote growth. Where the winters are severe a covering of manure 
is spread over the plants to protect them. When the plant is cultivated 
for its root the same preparation and treatment are given. In field 
culture a light plow furrow should be made on each side of the rows, 
thus covering the crown buds of the plants with a layer of soil, which 
will form a ridge to throw off water. In spring this ridge will be. 
smoothed down with alight harrow. The roots willbe large enough for 
removal at the end of four years’ growth, though it is supposed that a 
further growth of one or two vears increases their medicinal value. 


CAMPHOR. 


The camphor of commerce is derived from a tree known as Camphora 
oficinarum (C. Bahn), and is a member of the Laurel family. 

The date at which the Chinese discovered the production of camphor 
from this tree is unknown. The tree is distributed throughout the 
eastern provinces of Central China, on the island of Hainan, and very 
extensively in Formosa. It also occurs as a forest tree on the islands 
of Kiushiu and Shikoku of South Japan, its growth being much more 
vigorous there than in the more northern localities. This kind is called 
“ Laurel camphor,” or “common camphor;” it is the ordinary camphor 
of commerce, and is produced almost exclusively from the camphor 
laurels of Formosa and Japan. 

The large and increasing quantities of this drug consumed in all civ- 
ilized countriés make the question of its continuous production and 
regular supply a matter of considerableimportance. It is a well known 
fact that the sublimation of the crude camphor from the wood is con- 
ducted in a primitive, careless way which causes great waste. The 
camphor laurels of Formosa are gradually being destroyed under the 
careless system employed by the Chinese gatherers. In fact they have 
been entirely exterminated along the seaboard, and the wood is now 
obtained from the forests along the frontier between the settlements of 
the Chinese and the inland mountainous regions still oceupied by the 
aboriginal population, The camphor gatherers are thus continually 
exposed to the assaults of the natives, which interrupt the profitable 
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prosecution of this industry. No attempts are made towards plant- 
ing other trees to take the place of those destroyed, and a sufficient 
quantity of the drug is obtained only by constant encroachments upon 
the territory of the Formosans, the trees being thus destroyed still 
ae into the interior at every new move, gradually exhausting the 
supply. 

The trees are felled and the small branches chopped up. These, 
with the chips and twigs, are alone used, the heavy wood being 
abandoned. A long trough made from a hollow tree and coated with 
clay is placed over eight or ten hearth fires, and is half filled with water. 
Boards perforated with holes are put across the trough, and above each 
hole is a jar filled with chips of the wood, with earthenware pots 
inverted above them, the joints being made tight by hemp and clay. 
The water in the trough is heated to boiling, and the steam passing 
through the holes saturates the chips, causing the campher to sublime 
and condense in crystals in the inverted pots above. The camphor thus 
obtained is sent from the interior of the island to Tasmin, the principal 
port, packed in baskets covered with cloths and large leaves. On 
arrival it is repacked in tubs or lead-lined cases for export by Chinese 
vessels to Hongkong, Shanghai, or Canton; the loss by evaporation 
while in transit from the place of its production being very large. A 
yellow oil exudes from the packages of this crude camphor, which is 
collected and locally known as “oil of camphor.” The lormosa cam- 
phor sometimes goes by the name of “‘ Chinese camphor,” and it some- 
times arrives in India in a semi-fluid state, owing to the addition of 
water before shipment. 

The Japan camphor used to be extracted by boiling the wood with 
water in an iron ketile and condensing the vapor in an earthenware 
dome closed at the top with rice-straw. _The modern practice is to dis- 
till the wood with water in an iron retort fitted with a wooden dome, 
from which the vapors are led through a bamboo tube to the cooling 
apparatus. This consists of a wooden box containing seven transverse 
compartments and is enclosed in a second box through which water is 
allowed to flow. The vapors are conducted through all the compart- 
ments in snecession by means of holes placed alternately at either end 
of the dividing walls. 

The Japan camphor arrives dry. It is lighter in color than the For- 
mosan and somewhat pinkish. It arrives in dowble tubs, one within 
the other, without metal lining; hence it is sometimes called tub- 
camphor. 

These details are noted for the purpose of showing how the crude 
eamphor is obtained at present; but when the production of the article 
becomes an industry in this country, as appears quite probable, 
undoubtedly vast improvements will be made over these primitive 
methods. 


INTERROGATORIES AND REPLIES. 


The following interrogatories and replies have been selected as indic- 
ative of the character and scope of the information furnished by this 
division: 

COFFEE, 


G. C. (California).—I am anxious to experiment in the growing of coffee. Think 
that I have the soil and climatic conditions that will insure success. Will you 
oblige me with all the data regarding the planting, care, gathering, and drying that 
you may think will be of value to me, and where I can procure berries for seed? 
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Reriy.—Coffee not being grown for commerce in the United States, we can only 
briefly recite what is known relative to its culture in tropical countries. In the first 
place, it is stated that the crop can not be made successful in a climate where the 
thermometer ever goes as low as 50° I'.; some authorities place the figure at 55° F. 

The plants are usually set about 10 feet apart, and they are pruned down to about 
7 feet in height, to facilitate cathering the berries. After gathering, the berries are 
washed, in order to remove the pulp, and afterwards spread out in the sun to dry, 
usually on a cement floor, provided with sheds under which the coffee is raked to 
ayoid rains or heavy dews. After drying, they are passed through amachine to 
remove the scarf which envelopes each berry; they are then sorted and bagged for 
market. 

The berry soon loses its vegetative powers, so that seed should be procured from 
Mexico or the West Indies, direct from the plantations, with as rapid transit as pos- 
sible. 

NIAULT. 


G. K. B. (Louisiana).—I would be much gratified at recciving a few seeds of the 
tree called niauli. I take great interest in trees, and would like to find one which 
would serve to reduce malarial diseases in this climate. 

Repiy.—Niauli is a local name given to an oil which is distilled from the leaves 
ot a small tree in New Caledonia. The plant is Melaleuca vividifolia. The oil is not 
of commercial value. It would be a very difficult matter to procure seeds of this 
plant, even if it were important to do so. The plant would not endure the climate 
of Louisiana to begin with, and would not be of any particular value if it did. 
Plants of the genus are sometimes to be found in botanic greenhouses, but there is 
no economic value attached to them. As to a tree which would reduce malarial dis- 
eases, mention might be made of the blue gum tree of Australia, which has been 
recommended for such a purpose because of its large system of foliage requiring 
much moisture for evaporation, thereby draining wet lands to some extent. This 
tree will not live in Louisiana. Probably any heavy foliaged tree of rapid growth, 
such as the Carolina poplar, would answer a like purpose. 


CARDAMOM. 


C. W. H. (Washington).—Will you kindly inform me of the most suitable soil for 
producing, and the best adapted climate for the culture of, the cardamom? 
REPLY.—Cardamoms are produced by various plants of the ginger family, natives 
of strictly tropical climates. There isno part of the United States where they could 
be grown. 
ORRIS ROOT. 


A. W. Kk. (Detroit, Mich.).—Please give me what information you can in regard to 
the culture of orris root, as I think it could be grown to advantage in this country. 

REPLY.—It is quite probable that orris root could be made a profitable culture in 
this country. Tris florentina and other species of iris furnish the orris root of com- 
merce. When cultivated for the root, the plants are set out in rows and treated very 
similarly to potatoes during summer. The roots are taken upinthe spring and pre- 
pared for use. The tops, with a small portion of tuber, are cut off and replanted for 
further growth, much in the same way that horse-radish is treated. The young or ~ 
newly planted tops will make saleable roots after three years’ growth. Richand 
somewhat damp soil is said to furnish the best roots. 


CANAIGRE ROOT. 


J. P, (Kentucky).—We have been trying for some time to learn where the canaigre 
beet is grown. ‘This beet is said to contain an immense lot of tannic acid. If you 
know anything about this plant, as to where and how it is grown and how to pro- 
cure seeds or bulbs, we would be obliged for the information. 

RrepLy.—Canaigre is a name given to the root of a deck called Rumex hymenosepa- 
lum. It grows plentifully in sandy soils over a large territory on both sides of the 
Rio Grande, and from there northward over a large portion of western Texas. The 
bulbs are produced in clusters, like some kinds of sweet potatoes. An analysis of 
this root will be found at page 119 of Report of this Department for 1878. From this 
analysis it appears that the root contains about 23 per cent of tannic acid, and has 
been long used by Indians and Mexicans for tanning hides. No reports have been 
received which would indicate that the plant is a subject of cultivation, the present 
supply being furnished by plants growing naturally in the places whence they are 
collected, The plant grows freely from roots, and_as it also seeds abundantly the 
latter might be procured from its native habitats. This Department is not at present 
advised as to how roots or seeds can be procured. 
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SOJA BEAN, 


i. P. D. (Massachusetis),—Can you inform me if the soja or Japan bean is culti- 
vated inthis country? It is said to be valuable as an article of food, being mora - 
nutritious than meat. 

RerLy.—The soja bean has been grown more or less, chiefly as a novelty, in this 
country for many years—for half a century at least—but has never gained recogni- 
tion as being of special importance. It has been recommended for the oil contained 
in it, as a substitute for coffee, etc. It is said to be used in Japan mainly as an 
ingredient in a sauce called soy. Seeds can be obtained from most of the large seed 
stores in this country. = 


MEXICAN JUMPING BEANS. 


a. R. (New York City).—You have doubiless heard of the Mexican jumping bean. 
Will you be kind enough to inform me whether this bean actually grows in Mexico; 
and if so, in what section? Also tell me the true name of it, and what it is used for, 
if it is used at all. 

Rupty.—Mexican jumping beans are the seeds of a shrub which is found about 
Alamas, Sonora, and other parts of Mexico. The movement is caused by the antics 
of a larva which infests the bean, and which looks like the common apple worm of 
our orchards. The name of the plant which produces these beans is Sebastiana 
palmeri, and the name of the worm is Carpocapsa saltitans. It has no particular 
value. ‘ 


INDIA RUBBER TREE. 


G. K. K. (Florida).—Will you kindly inform me where I can obtain seeds of the 
rubber tree, Ficus elastica, and whether the rubber could be produced in this State 
at a profit? 

RupLty.—Seeds of this plant are not in commerce; hence they could not be easily 
procured. The plant is extensively propagated by cuttings, which readily form 
roots. It is doubtful if rubber can now be profitably produced from this tree, even 
in India, as it is understood that the rubber supply is mainly from Central and 
South America, and from a different class of plants. Very little, if any, of the rub- 
ber of commerce is collected from Ficus elastica. It most assuredly could not be 
produced in Florida at a profit. 


GRAPE SEEDS. 


CO. H. M. (Indiana).—I have several times tried to get seeds taken from raisins to 
grow. I have planted them in rich soil and set them out to freeze, and treated them 
in several different ways without success. What is the matter? 

Repiy.—Grape seeds, like many other kinds of seeds that have become old and 
hardened, take a long time to vegetate. Probably the matter in your case was impa- 
tience. They have been known to vegetate three years after sowing. Palm seeds 
have vegetated five years after planting. 


PEAR TREE BLIGHT, 


J. W. H. (Gecrgia).—I will appreciate very much if you can send me the best 
remedy for pear blight. 

REPLY.—No certain preventive for pear blight has yet been announced. Usually 
it is advised to carefully watch for the first appearance of the disease and remove 
the branch thus affected. In this case itis important to cut back until clean healthy 
wood is reached. Thousands of trees have been saved by prompt action in remoy- 
ing diseased branches, and have remained healthy and productive for an indefinite 
time. 

A precautionary measure, which has been well tested for thirty years, is to wash 
the trunk and main branches of the pear tree with a mixture prepared as follows: 
Take 1 bushel of lime and place it in a barrel with 10 pounds cf sulphur, and elake 
the lime with hot water. After it has settled stir it thoroughly and apply it to the 
trees as ordinary whitewash is applied to surfaces. It has been sufficiently proved 
that no part of a tree thus covered will be attacked by blight, but parte not so cov- 
ered are liable to be attacked, although it rarely happens that they are; the emana- 
tions from the sulphur exercise a salutary influence in checking the disease. 


FIG CUTTINGS. 


WM. F. C. (Arkansas).—Will you please inform me the best way to plant fig cuttings? 
They are full of buds. How should they be planted? 


, 
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Repiy.—Fig cuttings are made of 1-year-old shoots, cut into lengths of 8 inches; 
plant about 4 inches apart in rows in deep mellow soil; they should be inserted 
deep enough to cover the entire cutting except the uppermost bud, which should be 
level with the surface of the soil. ; 


OLIVES. 


J.B. W. (Louisiana).—I make application for a small quantity of olive seed. A 
Creole planter believes he can make a success of olive culture in southwest Louisi- 
ana, 

REPLY.—The Department does not furnish seeds of olives, and does not encourage 
their growth by this method, as plants from seeds are not reliable and likely to pro- 
duce very inferior kinds of fruits. The Department propagates olives by cuttings 
taken from a collection of named varieties imported from Europe of selected sorts. 
Plants of these varieties can be forwarded on application. 


CALLA LILY. 


J. S. (Seattle, Wash.).—I see by the papers that the Department is engaged in intro- 
ducing the calla lily as a new vegetable root for the table. 

RerLy.—A paragraph of this purport has been going the round of newspapers for 
several months past. The statement has no foundation in fact. The calla root has 
no qualities fitting it as a food product. 


NOTMEGS. 


&. S. (Riverside, Cal.).— Wishing to try the experiment of growing nutmegs, I write 
asking information regarding their culture. 

Repty.—The culture ef nutmegs in the Molucca Islands and in the Banda Isles is 
very much the same as that given to a peach orchard. The fruit, when on the tree, 
looks very much like a peach. The tree grows about 20 feet in height. It can not 
be successfully grown in any part of California, as it requires a tropical climate. 


ORANGE CULTURE. 


ff, M. (Fflorida).—Please oblige me by giving me some information how to treat 
young orange trees when they commence bearing. The advice of one of my neigh- 

ors is not to cultivate too much. Another says they need all the cultivation they 
ean get. Ihave decided to follow your opinion. 

RepLy.—hHt is impracticable to decide definitely upon a question of this kind with- 
out an inspection of the trees. This much might be said: that at no time should 
the ground be cultivated deeply over the roots of orange trees. Their roots are 
inclined to run near the surface, and destroying them by deep culture is harmful to 
the tree. After the month of August surface culture, as a rule, should cease, except 
60 far as to the cutting down of surface weeds, as the trees should not be excited to 
growth at this time, as the thorough maturing of the yearly shoots is all important 
before the cold of winter overtakes them. 


REPORT OF THE CHIEF OF THE SEED DIVISION, 


Sir: I have the honor to submit herewith a report of the operations 
of the Seed Division for the calendar year 1893. 


Very respectfully, 


Hon. J. SRERLING Morton, 
Secretary. 


M. EK. FAGAN, 
Chief. 


WORK OF THE YEAR. 


RECORD OF SEED DISTRIBUTED. 


The following tables show the number of papers of seed distributed 
during the fiscal year ending June 30, 1893, together with the kinds 
and varieties, and the persons or associations to whom such distribu- 


tion was made: 


Statement showing the kinds and quantities of seed issued from the Seed Division of the 
Department of Agriculture, under the general appropriation act of Congress, from 


July 1, 1892, to June 30, 1893. 


Senators, Agricultural 
a peuresen conaty ' State associations, 
eae arie- | atives, and | statistica ~4:,.7 | Oxperiment + 
Description of seed. ties. | Delegates lcorrespond- ste cal stations: and| otal. 
in Con- ents. agenrs, | miscellaneous 
gress. applicants. 
Packages. | Packages. | Packages. | Packages. Packages. 
Vegetables. sc. . = cenae tnnjenan'ss 240 | 5,689, 304 422, 925 104, 370 526, 987 6, 743, 586 
WG Were sees ssscneice sores eer 78 418, 080 1, 485 510 405, 360 826, 045 
LEROY ooonoe dossnenesned I eeronsgepandllssonsseortnes laeaace eee 89 8s 
Sintlowerswecercse sree ates c 1 78 10 2 285 325 
IE OBRCCO) coceeite ses soe ces wclowse 14 59, 886 263 35 8, 751 63, $35 
Field: 
WiROn pemae nee veinciemiseie tains 1 Dl emece oman eee cle'es.ce 33 | 135 
OTA ae sei se cee owiees satan 6 7, 893 59 57 4, 953 12, $82 
TRIBE 5sGSe Soteeee ls coe Je 1 bgosoccudseo| Socscb agosto su joceuEde 48 48 
Ucn e COs Wonocoeesassosee ASA Reis wr neateecrepefe tetas atesemtelate iota intel ote ctatecoxetsin sro .= 19 12 
SOrocuaumne asserts aalela 8 2,476 18 2 551 $, 047 
ALIWB UNOS Saber saesenrion nase 12 W7 70 58 3, 468 3, 673 
NSOKEENE SCLC gganoonesnabedor 4 3,417 1 1 1, 141 4, 569 
Mangel-wurzel ......-.... 2 59 7 6 53 611 
GuAasS eee ac steers tae nae.<= 7 2, 942 59 85 6, 131 18, 167 
lower oaeerincestisissiciee == 3 259 16 30 2, 345 2, 650 
Millet..... Te oan Goaeas fd SeaBeSamecsec 4 11 15 
Forage plant. - 1 Bn oeancapeneaalsorncancs.oo5 61 54 
Textile: 
COLON saicg ccm see stcitecees os 6 21, 295 92 32 3, 603 | 25, 022 
Motalecesaasee sae sae eee ene 6, 215, 781 425, 005 105, 142 | 959, 015 | 7, 704, 943 
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Statement showing the kinds and numbers of papers of seed sent to foreign countries by the 
Seed Division of the U. S. Department of Agriculture during the fiscal year ended June 
80, 1893. 


Countries. Vegetable.| Flower. | Tobacco.| Clover. | Grass. 

Argentine Republic....-......----s0-+--eee-e- i Weeeringeocsas 
CANA a2 os cic a wcte wei wemapsinslataisiaiwtatel saw elena misma 115 150 
GAT = o.2 car a rayore aria otate ale pote'e eiwinlofatets aieraml= a whales IE 9 eae ees 
CONGO... ~~. - 2-1 ee eee eee eee ene eee eee ee ee cece ee OD Nomen es 
COL rece nano omen etetetater= 2ON Samersis see stee 
Costa Rica - 10 10 
Denmark... 45 60 
Ecuador .-- 15 Wve cemewacc= 
TENG U Beg ceceacobogrosncr opp aSaS en macea S00) 32 45 
TENSEI CO ietore =<: o1= are) at ohm ela ets ae iene ele meant eet totaal sim) ASA Ceeewcmesoe 
Germany. .-.----- 20. eee eee cece renee eee ee WA om inimmimialei= mie 
HON GULAS eiecettaiace += o)saiele cwlelelareelemiavieisen< ctvminial| i= Siaraiele alee siete 40 
Spanish Honduras ...-.-----..2---.22-----s005 SON eaeneeeee ee 
India 16 10 
Ireland .. 

Italy 

Japan 


INCAS IEE Basene oacc baSegane saan coon seeee dodan 
Sandwich Islands ......-..-.- trode aSaubad snecsene 
Seotland Geoes sem seasistee seteelelee b's < ats ee omer 
LOMA LEON Oras nice aiataeiem le sie ere tiaras Sic eicism! Se aretate 
UDENEEL be ace wine wisttie sib iotelcies See sincere ars SecwetAne sees 
United States of Colombia... =e 
LOG eM OK Aspe paoecccaTmacsc aude 
WieNOzUCI A case cieineme <= 5-15 


REPORTS FROM RECIPIENTS OF SEEDS. 


Hach one of the 7,706,464 papers of seed distributed bore upon its 
face a request that the result of the trial of the seed contained therein 
be reported to the Department. An average of five papers to each 
person would’place the number of recipients of seed at 1,541,000 per- 
sons. Of this number 1,483 persons acknowledged the courtesy of the 
Government by making a report of their trial of the seed, such report 
being coupled usually with a request for more seed, “so that an intel- 
ligent report might be furnished the following year.” 

The above number of reports, distributed by States and Territories, 
is aS follows: 


Mlabamiarcacs .sset ses terete cence So leNebraskass.a2 ches eae eae es 33 
ArleanGaseeeciasiacrns me Meee eacee ees 24 \eNew Mam pshires-«.s2- ses. eneeee 7 
GaOrny ae esos <n cee eee ees Ollic| UNE WOrsOV. scsi are eee 2 
Colorado wa ono c= Soeeeee oes cess 12s AE OL eee. ee Se eee ee ee 86 
@onmnecticuittes...0sce seeeeeee cece 5a North Carolina sGeaqtwer ere sen eee 18 
Delaware ssee scsi wetieme conte 4) |\SNorth adkeota - ascetic wniswne sees 35 
POLIO aitemoeee to saseee Se eerie ce 30 OMIO sooo ae ee oe Seen oe 92 
CCORIb sand coq aeos ness ess bes dae 22 | Oklahoma Territory..........--.-. 36 
Uda. ao sscpet ce ee eee ee 9 | MOnpe On eae esac aoe See eee 65 
TNO eee oe a. oe eres Sul: Pennsylvania see. ce aaa eee ee 56 
NEEKOHICUIN Gy eeeeararetct sie cys 2 east eee. near SO 3| PROM eras aae oo nes sees eee eee eee 1 
LOW As See reas eo eters See 102) | South Carolinazeesce se one eee 26 
FRAN SABE ee tereerot pone ae ae Mii et Stee Ol atthe D) Alco ta oepee ne ee ame 20 
Kentucky. ces ss se-Ge ene ease eee 22"| PENnessee esc epeeeeemees ae Aes ste 
THOMISIANA Seca oe cote ee eos 25) TOR86". 23 .en ees ee ek see oes 72 
Maines. eeSaer ocamecnenciscias seer TA. re Wie Ae ae eee ae ce ee eat 5 
Mar yland\ere. aes o> hws eee tees 17.|. Vermont 22 -—oneveeta a om eee eee 25 
Massachusetis.......-..---..----- 43. Vitpiniia 22 soeeeeceeee ye aan wae 30 
Michi gana ier secre ae Resim ceases 2 2382 SWashing toms 2 -eeeasee ose es 50 
Minnesota's screen cemeeeere ses Oe) by Vest NETS IND ocala. eee eee 7 
MISsissip plc cc cecne tt eeceeet esac 42: SWASCORSIN. Sou ae nes ce eee nee 50 
IMISSOURL coed ce ine ses cate a Sesser 53 
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The reports in detail have been omitted owing to the vague and 
indefinite language in which they are couched, conveying no useful 
information as to time of planting, nature of soil, cultivation, or adapt- 
ability to climate. In view of these facts it would be manifestly 
improper to burden the pages of this report with columns of useless 
matter. 

KIND OF SEED DISTRIBUTED. 


- Three hundred and eighty-seven varieties of seed were used in the 
distribution, many of them so old and well known as to hardly require 
the formality of printing the name upon the package. A study of the 
history of this division for many years past reveals the fact that the 
“new and valuable” seeds distributed were known and catalogued by 
nearly every prominent seedsman of this country and Europe for at 
least two years before their purchase by the Department. 


ANNUAL COST OF SEED DISTRIBUTION. 


The cost of the distribution for the fiscal year 189293 amounted, in 
round numbers, to $160,000, making an average cost of about 2 cents 
per paper for each paper of seed distributed exclusive of the cost of 
transportation through the mails of over 275 tons of matter. 


RECOMMBENDATIONS. 


Many suggestions, valuable and otherwise, have been made in the 
annual reports of this division relative to the methods which should 
be pursued in order to obtain the best results from the distribution of 
seed; but every one of my recent predecessors has ignored or over- 
looked the fact that for many years no useful purpose has been served 
by the continued enlargement of the quantity of seed purchased annu- 
ally, and its indiscriminate distribution to those who by accident or 
design become the recipients of this gratuity. 

The purchase, propagation, and distribution of seed were begun at a 
time when but a few of the now thickly populated States held within 
their limits a propagating garden or seed farm. The conditions, how- 
ever, have changed and in nearly every State of the Union may be 
found large establishments built up by private industry and private 
capital, engaged in the business of raising new and valuable seed, and 
in the propagation of rare plants, trees, and flowers. 

In thisindustry, which is no longer an “infant industry,” many thou- 
sands of acres of land are annually cultivated, giving employment to 
thousands of skilled and unskilled laborers. The proprietors and man- 
agers in order to advance their interests are ever on the alert for new 
and valuable seeds, giving to their propagation asmuch care and atten- 
tion as a loving mother gives to her offspring, and if their efforts bear 
fruit and something new is produced the discovery is made public 
through the medium of the trade journals and catalogues, and the pub- 
lic may receive the benefits by purchasing the product at the usual 
market price instead of waiting two or more years for this division to 
drop a package of the new discovery in their post-office boxes. 

In view of these facts does it not appear that the Seed Division has 
outlived its usefulness, and that its further continuance is an infringe- 
ment of the rights of citizens engaged in legitimate trade pursuits, in 
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which they have invested their capital, and upon which the mainte- 
nance of their families and their employees depends. 

Instead of recommending an increase in the capacity of the building 
now occupied by this division, asis customary in the Annual Report, it 
would seem to me more proper to urge the retirement of the Depart- 
ment from the seed business, and that the building now occupied for 
that purpose be devoted to some useful pursuit, more in keeping with 
the spirit of our institutions. 


REPORT OF THE CHIEF OF THE DIVISION OF ILLUSTRATIONS. 


Sir: Ihave the honor to submit my fourth annual report, which con- 
tains a brief statement of the work of this division for the calendar 
year 1893. 

Very respectfully, 
GEO. Marx, 
Chief. 
Hon. J. STERLING Morton, 
Secretary. 


The past year has been an unusually busy one, and the augmented 
demand for illustrations from the various divisions has been promptly 
met. The number of illustrations completed during the year comprises 
777 plates, representing over 1,660 figures and including large water- 
color paintings and map drawings, besides the more commonly used 
methods of reproduction. 

The following represents the work done for the several divisions of 
the Department: 


Num- Num- 
Divisions and offices. ber of Divisions and offices. ber of 
plates. plates, 
Piber INvestifavions ~<c-n2.-- =... seeccces 1 || Ornithology and Mammalogy............ 69 
INI CTOSCOD ial esis nw siento wisinte sia oi esia Bil SS OUAMY. on fs pace =a orayerein lo ane mqesaie Sicietaets Sstermamisneis 82 
(GHEGTONSIGRY sir corse StendoOgoagnasse speqaesae a | TA DECE AL STEN CL CLS ELV sete orme eto sie oie leleraieistar= aieteia 104 
RECOrdsianadVE iin Pa 2. aa =~ aon onesie TO Ni Eom OOo ge eas ae anes oes wee ee a See 162 
Experiment Stations 16) ||| Entomology ..-5-24.-.- 149 
SCAbISticser - secs weal = 34 |; Miscellaneous 5 
IOrewhReyis a -)teier's ole 45 || World’s Columbian Expositionu.......... 42 
Vegetable Pathology 49 | 


The exhibit of the Division of Illustrations at the Columbian Expo- 
sition was prepared with the intention of showing the functions of the 
division in illustrating the scientific work of the Department as well 
as the different methods employed in reproducing these illustrations as 
they appear in the publications. These exhibits attracted great atten- 
tion and earned many commendations. 

One of the assistant wood-engravers was sent to Chicago for five 
months, from May to September, to take charge of the exhibit and 
demonstrate the art of scientific wood-engraving for the benefit of the 
visitors to the Fair. 

On account of the absence of one of the wood-engravers (on duty at 
the Fair) the wood-engraving branch of this division has completed only 
388 full-page plates, the work being confined, as heretofore, almost excla- 
sively to illustrations for the Divisions of Forestry and Botany. The 
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suggestions offered in last year’s report, as to the advantage of 
extending this method of reproducing illustrations to the work of other 
divisions, holds good at. this time. In this connection it will be inter- 
esting to refer to a discussion on this subject at a recent meeting before 
the Association of Economic Entomologists, during which Prof. Gar- 
man, of Lexington, Ky., who seems to be well informed on the subject, 
Says: 

Wood-cngraving is better. It is not open to any of the objections against etching 
and lithography. It can be easily and cheaply duplicated. It yields a clear, neat 
figure when printed on only fair paper. It can be used in plates or scattered in 
text. * * * ‘The figures published by Prof. Riley in his Missouri reports are still 
among the best we have. * * * It may be true that their success is not entirely 
due to the fact that they are wood-cuts, but it is equally true that they would never 
haye become so well known, or so universally used, if they had been produced by 
any other method. * * * Butthe plain truth is, that with all of its disadvan- 
tages, wood-engraving remains our most satisfactory method of making illustra- 
tions. 

Prof. Garman is quoted at length because he has expressed an 
unbiased judgment founded on experience as to the value and advan- 
tages of wood-engraving over all other methods of reproducing illustra- 
tions. It is admitted that wood-engraving is expensive in the first 
outlay, but the fact should not be lost sight of that the duplication of 
the cuts by electrotyping saves the cost of redrawing the subject, which 
would ordinarily occur if any other method were employed. 

The work of the electrotype-room continues to increase by the acces- 
sion of plates from recent publications, and its usefulness is daily 
demonstrated. 


REPORT OF THE CHIEF OF THE DIVISION OF RECORDS AND 
EDITING, 


Sir: I have the honor to present herewith my fourth annual report, 
covering the work of the division for the calendar year 1893. 
Very respectfully, 
Gro, Wm. HILL, 
"Chief. 
Hon. J. STERLING Morton, 
: Seeretary. 


During the calendar year 1893 the total number of publications han- 
dled in this division was 210. These varied in size from circulars of 
information and farmers’ bulletins, ranging from 8 to 32 pages each, to 
the more extensive publications In the form of special bulletins and 
reports, and including the Annual Report of the Department for 1892, 
the Annual Report of the Weather Bureau and that of the Bureau of 
Animal Industry, the first of which is a book of some 650 pages. These 
publications aggregated altogether 13,082 printed pages and a total of 
3,446,181 copies. This is, of course, exclusive of the daily weather 
bulletin and the weather maps published daily by the Weather Bureau, 
which do not pass through this division. Of the total number of pub- 
lications given above (210), 88 are publications of the Weather Bureau, 
and were printed at the Weather Bureau by its own printing office. 
Of the remainder (122) 4 were printed by order of Congress and paid 
for from appropriations provided in the resolutions ordering the same; 
118 were paid for either from the fund appropriated for the public 
printing and binding, amounting for this fiscal year to $35,000, while 
others again have been charged to the funds of various divisions whose 
appropriations specially provide for printing. The proportion of total 
printing expenses chargeable to each division is shown in a table at the 
close of this report. 

It should be stated that the work included in the table in question 
embraces not only the bulletins, reports, and circulars printed for dis- 
tribution, but the blank books and blank forms required in the Depart- 
ment work, and also the necessary bookbinding for the library and for 
sundry divisions. 

In addition to the supervision, editing, and preparation for the printer 
of all the publications of the Department, the division is charged with 
a certain supervision of the printing of circulars, office stationery, etc., 
done in the printing office of the Department, all proofs of printing 
work done in that office being submitted to this division. 
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FARMERS’ BULLETINS. 


The series of publications to which the name Farmers’ Bulletins 
has been given has been continued with very practical results, a large 
amount of useful information having been widely distributed in this 
form, which effects the greatest economy. ‘The practical nature of 
the subjects handled and the plain manner in which the information is 
expressed have made these publications deservedly popular among prac- 
tical farmers, and, although their cheap form has permitted the printing 
of very large editions, yet frequent reprints have been necessary to 
supply the continued urgent demand. 

In this connection it would be well to renew the suggestion made in a 
previous report, that wherever possible the first presentation of results 
obtained from the investigations of the Department should be in the 
form of Farmers’ Bulletins. The great bulk of the people whom the 
Department is specially designed to serve do not ask for more than the 
results of the Department work and the conclusions they justify pre- 
sented to them succinctly and in the plainest terms. They do not 
require to be informed as to the details of investigations and the proc- 
esses by which these results were obtained. At the same.time this 
suggestion is not designed to propose bulletins of this class as a sub- 
stitute for the full reports of all the work done, a full record of which 
is essential for the information of scientific workers in the same field 
and for the benefit of the Department workers of future years. AS a 
matter of economy, if for no other reason, the Farmers’ Bulletins must 
become the popular medium for conveying information of a practical 
nature to the farmers generally, and the adoption of this plan will 
enable us to restrict the size of the editions of the more pretentious 
and technical publications which involve greater expense. 


CLASSIFICATION OF PUBLICATIONS. 


A systematic classification of the publications of the Department, 
with a view to greater simplification,is very much to be desired, but 
for obvious reasons should not be hastily undertaken. As a sugges- 
tion in the direction of classification, a division ef the Department 
publications into four main classes is recommended. First, those of a 
purely scientific nature. The editions of these could, it is believed, be 
limited to 2,500 or 3,000 copies, and, being prepared hy scientists more 
exclusively for the use and information of their scientific confréres, 
time and space could be saved by the free use of technical language. 
These should not be included in the monthly list of the publications of 
this Department, which are circulated widely for the information of 
people who desire to obtain our publications. 

A second class should consist of reports and bulletins of a special 
character, which may be termed technical in so far as they are adapted 
to persons following a special calling, such as horticulturists, dairy- 
mon, live-stock breeders, etc. While designed to be more popular than 
publications of the first class, rendering simple language more desira- 
ble, these might still be more or less technical in character, and, except 
in rare cases and for very cogent reasons, editions of this class could 
be limited to about 5,000 copies. 

A third class of publications should consist of the Farmers’ Bulletins 
and circulars of information, one or other of these forms being gener- 
ally available and sufficient for conveying information where a more 
extensive distribution than provided for in the second class is needed. 
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The fourth class should consist of maps, charts, and such other pub- 
lications as demand a special and peculiar form. 

At present all publications, with the exception of the Farmers’ Bul- 
letins, are issued in a separate series for each division, a plan which, 
while unavoidable, perhaps, in reference to the first and last classes 
enumerated, should be if possible modified as regards the other classes. 
With the growth of the Department, the accession of new bureaus and 
divisions, the increasing number of serials and the duplicating of num- 
bers, and the indiscriminate number of reports, special reports, bulle- 
tins, etc., issued by the Department, there is certain to arise a confu- 
sion sufficient to distract librarians and bibliographers. And the fact 
must not be forgotten, in citing this phase of the subject, that it is 
essential to the interest of the scientist himself, as well as to the peo- 
ple at large, that all publications should be properly classified, so that 
they may be correctly referred to and easily found by those having 
occasion to use them. 


SERIAL PUBLICATIONS. 


One of the serious obstacles to a proper and simple classification of 
the publications of the Department is to be found in its serials. Few 
of these are either distinctively scientific, technical, or popular. The 
result is that a serial, from its nature, not only reaches a compara- 
tively limited number of persons in comparison to the cost of publica- 
tion, but a great deal of the matter is wasted, scientific articles being 
placed in the hands of people who neither want them nor are interested 
in them, while popular information is distributed to persons who do 
not need it. The tendency of a serial is generally antagonistic to what 
should be, in the interest of economy, a cardinal principle of the Depart- 
ment publications, namely, to confine publications as much as possible 
to one class and to one subject, in order that every copy printed may 
be available to some person who needs it. The issue of publications 
in serial form necessarily results in a list of regular recipients, none of 
whom wish to lose a single number and thus leave their sets incomplete, 
even though many of the numbers may contain nothing of special inter- 
est to them. The result is that a serial including, in a twelvemonth 
96,000 copies, and supplying, we willsay, a regular list of 6,000 persons, 
leaving 2,000 copies of each edition for general distribution, will in the 
aggregate, therefore, reach no more than 25,000 to 30,000 people, and 
yet very possibly not more than afew hundreds out of the 6,000 persons 
supplied regularly have found matter of special interest or particularly 
instructive to them in more than two or three numbers. If serials are 
to be permitted, their range of subjects should certainly be restricted, 
and they should be of a purely scientific or technical character. If 
exclusively popular, they simply become magazines or journals, which 
it is not the province of the Government to provide, while if they 
seek to combine popular and scientific matter, there must be a great 
waste of material somewhere in their distribution. 


DISTRIBUTION. 


In addition to the issue of advance notices of forthcoming publica- 
tions which are sent to the agricultural papers, so that their readers 
may have an opportunity to be posted as to the publications of the 
Department, this division sends out on the first of each month to all 
the papers, as well as to all individuals applying for it, a list of the 
publications issued during the month previous. In this connection it 
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is suggested that whenever application is made, as is so frequently the 
case, for all the publications of the Department, the applicant’s name 
should be entered to regularly receive this list, with a statement that 
he must apply specifically for any particular publication he may want. 

In the interest of retrenchment it is extremely desirable that, except 
in the case of bulletins or circulars designed to meet emergencies, gen- 
eral distribution be discouraged, every opportunity being taken to 
make public the number and character of our publications, in order that 
those to be benefited may know of them and apply directly for such 
as they desire to receive. : 

Of nearly 3,060,000 copies of publications issued by this Department 
during the past year, exclusive of the reports ordered by Congress, of 
which only a few are placed at the disposal of the Department for dis- 
tribution, it is certain that a very large number are wasted in the dis- 
tribution. That question, however, is beyond the control of this division, 
and the solution of the difficulty must be ultimately left to others. It 
is sufficient to say here that the enormous amount of printing devolv- 
ing upon this Department, in order to make the results of its work 
available to the public, a duty imposed upon it by the law which cre- 
ated it, and the great increase which has taken place in its publications 
during the past four or five years, suggest the necessity for the early 
consideration of some general plan by which the publications of the 
Department may be more discriminately classified and their distribu- 
tion so systematized as to prevent waste, and to make every copy of 
every publication available for some individual or some institution, 
thus insuring its utilization to the best advantage. 


THE EVIL OF UNRESTRICTED FREE DISTRIBUTION, 


The vicious principle which seems to be at the root of waste in this 
matter is general free distribution to practically every applicant until 
the edition of a work is exhausted, in many cases leaving so many per- 
sons still clamoring for it, and many of them able to advance such 
excellent reasons why they should have it, as to necessitate a reprint. 
While it is an essential part of the duty of this Department, as already 
indicated, to publish in some convenient form for the benefit of the 
public all the information beneficial to agriculture which itis able to 
gather through the various channels at its disposal, there seems to be 
no good reason why every such publication should be presented gratui- 
tously to every person applying for it, including that large number of 
persons who make a practice of applying for anything which can be 
had for nothing. The time certainly has arrived when, without restrict- 
ing the exercise by the head of this Department of full discretion as to 
the best method of publishing and distributing the information at his 
disposal, he should be authorized to affix a price (in no case exceeding 
cost of paper, presswork, and binding) to certain publications, limiting 
the gratuitous distribution to free libraries, to certain agricultural 
associations, to State departments of agriculture, and to the libraries 
of such educational institutions as make a specialty of agricultural 
instruction. Such authorization need in no wise conflict with the full 
discretion of the Secretary of Agriculture to issue at any time for free 
distribution bulletins conveying important and practical information 
which it is desirable to distribute as widely as possible—emergency 
bulletins as if were—of a character similar to the series now published 
by the Department under the name of Farmers’ Bulletins. 

it ought also to be in the power of the Secretary to dispose, through 
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the Public Printer, of the plates of publications to publishers under 
suitable conditions as to the price per copy to be charged by them, such 
sale to confer copyright privileges upon the purchaser. This. plan 
would effectually relieve the public treasury from cost of reprints (of 
which during the current year there have been 34), and would often- 
times suffice to furnish all needed copies at a moderate price to the 
public beyond the small number of copies required for gratuitous dis- 
tribution. The adoption of such plans, or of either of them, would, in 
my opinion, accomplish far more in the direction of restricting within 
the limits of reliable economy the publication work of this Department 
than the provisions of the printing bill now under discussion in Con- 
gress, the effect of which, so far as this Department is concerned, is 
merely to transfer to Congress all power controlling the issue, in edi- 
tions of over 1,000 copies, of publications containing over 100 octavo 
pages. 

With such provisions for the handling of certain of our publications 
in a legitimate way by publishers and booksellers, and with certain 
precautions for the preservation of a certain number of copies of every 
publication issued by the Department, any improper distribution of 
publications issued for gratuitous distribution could be effectually pre- 
vented by a law making it a misdemeanor for any one to offer or ex- 
pose for sale such publications, which should bear upon the title-page 
a statement that they are printed for free distribution, while some 
indication of this fact should appear on each signature of the work. 
This restriction on the sale of such publications should not apply after 
three years from date of issue. 

Many objections have been offered by the advocates of an entirely 
free distribution of public documents to the plan of making a small 
charge therefor, but none of these objections seem to overweigh the 
fact that entirely free distribution of all the publications of the Depart- 
ment must inevitably work injustice to some, and these often the most 
deserving, for the reason that it is utterly impossible with our present 
population, to say nothing of what it will be in a few years to come, to 
supply every one who may be benefited; and there is no possibility, 
even if enough publications should be printed to supply all those who 
might need them, of discriminating adequately between applicants so 

as to prevent the supplying of documents in many cases to people who 
do not need them, and thus cutting off the supply for those who do. 
As it is, a special provision exists ‘for affixing a price to some of the 
Department publications, such as those emanating from the Weather 
Bureau, and, as a matter of fact, subscriptions are received for the 
Weather Review at the trifling char geof 50cents ayear. Again, a spe- 
cial clause has been introduced into t the current act of appropriation for 
the Department, authorizing the Secretary to charge for the card index 
of agricultural literature, prepared by the Office of Experiment Stations, 
a price covering the additional expense involved in the preparation of 
the copies sold. The only practical solution of the difficulties attend- 
ing a satisfactory distribution seems to be to give to the head of the 
Department a general authorization to affix a price to such publications 
as he thinks proper, not in any case exceeding actual cost of paper, 
presswork, and binding. 

BINDING. 
The custom, of long standing in this and other Departments, of bind- 


ing publications intended for free distribution in cloth or other special 
binding should certainly be discontinued and paper binding used exclu- 
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sively for all publications distributed free. Itis surely not asking very 
much of those who receive Government publications free that they 
should be willing to bind them themselves if they desire to properly pre- 
serve them. The cost of extra binding of publications for distribution 
amounted during the fiscal year 1893 to $9,214.37, or more than 10 per 
cent of the total amount spent for Department printing during the year. 


PRESENT COST OF PRINTING. 


The increase in the printing fund of the Department has been great 
during the past four years. It must be borne in mind, however, first, 
that there has been a great increase and development in the work of 
the Department itself and in the number of divisions providing mate- 
rial for the printer. Second, that, in spite of the fact that the work 
of the Department is designed to directly subserve the interests of 
nearly one-half the population, to whom the results of its investigations 
and the information it has collected must be conveyed as promptly 
and clearly as possible, its appropriation for printing is far less than 
that of most of the other Departments, only one or two of which are as 
modestly provided for in this respect as the Department of Agricul- 
ture. Itis also proper to recall here that, by care and good manage- 
ment, the amount of printing done under the present appropriation of 
$85,000 per annum has been proportionately very much larger than 
was the case when the appropriation did not exceed $40,000, having 
since that time increased nearly fourfold. 

While it is essentially desirable that by every means possible strict 
economy should be enforced in the administration of the printing fund 
of the Department, and while, since the organization of this division 
special efforts have been made towards that end and considerable suc- 
cess obtained, it is of the highest importance that we should recognize 
that the work of publication forms an essential part of the duty of the 
Department to the public. Under its organic law, the distribution of 
information is made as much a part of the duty of the head of the 
Department as the accumulation thereof, whether by investigation, 
special inquiries, or otherwise. That would therefore not be a measure 
of true economy consistent with the functions and purposes of the 
Department which should tend to restrict the distribution of the infor- 
mation it has acquired. It would not be true economy, inasmuch as the 
large sums expended for investigations and inquiries can be fully justi- 
fied and full interest thereon realized only by making such information 
available as soon as possible to all persons who may be benefited by it. 
It would not be consistent with the purposes of the Department for the 
reason, already stated, that it is by law as much the duty of the Depart- 
ment to distribute as to acquire information. 

The suggestions made in the direction of economy in the present 
report are directed therefore simply to a judicious expenditure of the 
printing fund and a prevention of useless distribution. True economy 
consists in making the most of every dollar expended and the compari- 
son of the printing done in 1889 and that done in 1893 in proportion to 
the amount of the appropriations for these two years respectively shows 
that this true economy has prevailed. For this year the total amount 
of printing done, exclusive of the publications issued as Congressional 
documents and exclusive of those printed at the Weather Bureau office 
under the special appropriation for that purpose, fairly represents the 
results of the expenditure of the $85,000 composing the general print- 
ing fund of the Department. The total number of copies included in 
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this category amounted to 2,689,084, aggregating over 56,000,000 
printed pages. Reference has been made to the printing fund of the 
Department by comparison with that of other Departments. It exceeds 
but little the printing fund of the Navy Department and, by compari- 
son with the $285,000 assigned to the Treasury, $130,000 tothe War 
Department, and $340,000 to the Interior Department, it is indeed a 
comparatively insignificant sum. 

Keprints.—The total number of reprints’ included in the aggregate 
number of publications for the past year\is 34, which were issued at a 
cost of $3,408.75. 

The apportionment of the printing fund to the several divisions and 
branches of the work is shown in the following table: 


Statement showing expenditures for printing and binding for the several bureaus and divis- 
tons of the U. S. Department of Agriculture for the fiscal year ending June 30, 1898. 


From the fund appropriated for the public printing and binding: 


BURGAS O Le A TMM UNUIStR yee en sores eet eons <a Sete ee esl. ce it $6, 024. 14 
WresbhersBine ant: see etase 5 tum co. aa ne een anes cee clea eae aoe 8, 529. 54 
UDI VASLOM Ota CCOU MUS a Maria = ee eisai a nek oe eters Seer ahaa ee 257. 56 
IDivASLONGOLe BO baat eee ree rn what ac e- Ne Ret raen mr2 cS Pte oe ae 4, 443, 23 
DivistormO la C Hemis binygeeeye eter Sass. eine mene eee, Behar era ee 3 2, 672. 76 
DVIS ONNO SEALE OM OLOSV) ee, ake ica sia tbls ote eee cee tele cease a kee #93; AAS SSL 
Oiceroie xperunentis tatlons sc2=-kot- es oer wee eee ne te eee 9,717. Ue 
Oiicerote hier ny estloatlonsess= occa eee eee as mines eee ae - 1,461.84 
Winstone Ot mMOnesbiyec se. oo) csite are a See ie oy Se ced elas ere 38, 202. 80 
Dinisionvot-Gardens.and Grounds.) eo ac-e sees. se 2 sees e2 tee ee 211. 39 
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AD INASVOMNKO te MNCTOSCOD Vice cares ae ee aie nied eae hm ate Sine 397. 98 
Division of Ornithology and Mammalogy.........-...--..-.-.------ 5, 447. 48 
Dist OM Ole OMMOLO RY Meio os eat eran eee ee One See ae eee ee 770. 39 
DinisionvotenRecondsiand Editing {22ecces: 2s sesame vse eels ee sien 28. 39 
VIS ONeOt SUALISULCS 2 yew einem iano Sine Sit eye tia ayes neato Sore sae 15, 910. 94 
SCOUeL iisloneeemra fee -eerr te.. nace oe ete oe oesees terse see 202. 74 
Division.otamersetable Pathologyeic.c-e-.. ssc ere se eee aes . 98,519.41 
Mocumentiand Holdin oWROOMy asc ihe o cherie = Se Seen eee eee 13. 68 
Miscellane Quis terre saree eres sete eal apa Sets oe esha ia aR cites 3, 562. 18 
From funds appropriated for the Department: 

BureansoteAnim al Industry s.<cos sac os eebetyes= Sai sere = 2 Paar cela 12, 877. 80 
Division Of CHEMIStLY ~ s\sic.sci-5 25 osce'= seu 8 Rapteyae Me Otis wetelaiai gs oh Er ANE 1, 250. 63 
Diva stomiot MICrOsSCOPW ab ete. ao-eaiatec eee eee o- ce eee oe a eek 575. 00 
Diva SLOMRO Le OUADISULCS wow sist ecrceys = sieve into oe ee eneyane <i Sie ine Sears 238. 00 

No en eee ter tga et a eae eee ne eR NS Se asset ie Onew aes 84, 808. 67 


The cost of the blanks and blank books required during the year was 
$10,762.05 and of binding publications for Department use $4,498.66. 
Of the amount charged against the Weather Bureau, nearly all was 
expended for the blank forms found necessary in its work, the Bureau 
having been able, by utilizing its own printing equipment, to print 
nearly all of its publications. 


PUBLICATIONS OF THE YEAR. 


A full list of the publications of the Department for the year is ap- 


pended, as usual. 
OFFICE OF THE SECRETARY. 


Copies. 
Report of the Secretary of Agriculture for 1892. Pp. 656, illustrated. 
ENUDO TE SIL SS Ome he ere eee cision oie aw mic ela'eie siete meme fear REE aa Sars.= 500, 000 
Report of the Secretary of Agriculture for 1893. (Preliminary report to the 
President) pel ps om NOVGMDeI Lolo. sects cain plates «eae ne ams)= sree 20, 008 


Special report of the Assistant Secretary of Agriculture for 1892. Duties of 
the Assistant Secretary; Review of the Work, 1889-92. (From the Report 
of the Secretary of Agriculture for 1892.) Pp, 67-84. June, 1893 .....-.- 500 


AG 93 26 
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: Copies. 
Progress Report on the Dairy Industry of Denmark. Pp. 14. March, 1893. 2, 000 
Indian Corn (or Maize) in the Manufacture of Beer. Pp. 21. September, 


$898 8 oo coe wns Sees winid wee mii tns = ie se om oie ssi el elee soem ie ce ee 3, 500 

German edition, pp. 22. September, 1893...-..-.- fe x Se panto sei nee 3, 000 
Report on the Use of Indian Corn in Europe (Scandinavian edition). Pp. 

DO. sMebruary, TOSis eeosk aera serene eens ec oce lS aoa gee egeen eae 2, 500 


Farmers’ Bulletin No.7. Spraying Fruits for Insect Pests and Fungous Dis- 
eases, With a Special Consideration of the Subject in its Relation to the 
Publrestfical th, oP pp 20re = (Aner inn bey) serene ate ea lots wires nore =I araletete te ge eta ote aor 10, 000 
Studies of Parasitic and Predaceous Insects in New Zealand, Australia, and 
Adjacent Islands. Made by A. Koebele, at the request of the California 


State Board of Horticulture. Pp. 39. June, 1893..........--.--.-.------ 1, 500 
Preliminary Report of the Secretary of Agriculture for 1890. Pp. 52. 

(Reprint: esaSe nicos,~  aaeis 2 oe ntti oe enna eatee loam wen Fatal aim wlohe eine atetolal 250 
Preliminary Report of the Secretary of Agriculture for 1891. Pp. 59. 

(Givey ou SINGe) Se Sob cote ere MESS ere So Coad een ome Mee Gena e Cece 4 250 
Selected Correspondence relating to the Export Trade of the United States in 

Live Stock and Meat Products. Pp. 33. March, 1893 .......-..--.--.--- 300 
Special Report on Tea-Raising in South Carolina. (From the Report of the 

Secretary of Agriculture for 1892.) Pp. 627-640, pls. 3. July, 1893 ...... 500 


Letter from the Secretary of Agriculture, transmitting the Report of the 
Bureau of Animal Industry for the year 1892. (Senate Ex. Doc. No. 20, 
Vifty-second Congress, second session.) Pp. 229, January, 1893 ....--.. 1, 734 
Letter from the Secretary of Agriculture, transmitting a statement showing 
the expenditure of the appropriation for experiments in the manufacture 
of sugar. (House Executive Document No. 251, Fifty-second Congress, 
second:session, ipo. March) 1893 sins eine eiahere iim siete ie eae - “1, dst 


BUREAU OF ANIMAL INDUSTRY. 


Eighth and Ninth Annual Reports of the Bureau of Animal Industry, for 
the Years 1891 and 1892. Pp. 428, pls. 11, figs. 7. Octeber, 1893 -.......- ~ 50, 000 
Bulletin No. 1, Bureau of Animal Industry. Investigations into the Nature, 
Causation, and Prevention of Texas or Southern Cattle Fever. Pp. 301, 
DIS PLO Oe age MARCH, ASOD. soc crn etes ta rei eee ae eee are ee 10, 000 
Bulletin No. 2, Bureau of Animal Industry. Report upon Investigations 
Relating to the Treatment of Lumpy-jaw, or Actinomycosis, in Cattle. 
Pepa 0 pls. use Me DEUATY,, LS9D a= = ena creates te ae epee ee ere 10, 000 
Bulletin No. 3, Bureauof Animal Industry. Special Report on Miscellaneous 
Investigations Concerning Infectious and Parasitic Diseases ef Domesti- 


cated Animals. Pp. 88, pls. 3. November, 1893-..-.-.- Soe ae See eo a ae 3, 000 
Map showing the boundary line of the district infected with splenetic or 

Southern fever of cattle. Size, 17 by 36 inches. March 6, 1893__....-..- 3, 000 
Report of the Chief of the Bureau of Animal Industry for 1892, (From the 

Report of the Secretary of Agriculturefor 1892.) Pp, 85-122. June, 1893... 500 


DIVISION OF BOTANY. 


Botanical Bulletin No.13. Grasses of the Pacific Slope, Including Alaska 

and the Adjacent Islands. Plates and Descriptions (50) of the Grasses of 

California, Oregon, Washington, and the Northwestern Coast, including 

Alaska. Parti. Size, 74 by llginches. May, 1893 ...............-..-- 5, 000° 
Contributions from the U.S. National Herbarium, Vol.I, No.7. Systematic 

and Alphabetic Index to New Species of North American Phanerogams 

and Pteridophytes published in 1892. Pp. m1, 233-263, mr. July,1893... 2, 500 
Contributions from the U.S. National Herbarium, Vol. I, No. 8. Notes on 

Some Pacific Coast Grasses; Descriptions of New or Noteworthy Grasses 

from the United States; Descriptions of New Grasses from Mexico; 

Description of New Plants from Texas and Colorado; List of Plants new 

to Florida; Descriptions of three New Plants; Lists of Lichens from Cali- 

fornia and Mexico, collected by Dr. Edward Palmer from 1888 to 1892. 

Pp. 11,-265=292), I, pls, 19-23;Oetober, 1893) 2.2. sae seienisee eee ssa ee 2, 500 
Contributions from the U. S. National Herbarium, Vol. IV. Botany of the 

Death Valley Expedition. A Report on the Botany of the Expedition sent 

out in 1891, by the U. 8. Department of Agriculture, to make a Biological 

survey of the Region of Death Valley, California. Pp. vim, 361, pls. 21,1 

map. “November, L803 vsistee 22) sscecwee Seen eee eee eee Cees 4, 000 


DIVISION OF RECORDS AND EDITING. 


Farmers’ Bulletin No. 10. The Russian Thistle and Other Troublesome 
Weeds in the Wheat Region of Minnesota and North and South Dakota. 
Dye O parla Chrel Slo sae Nema tena Set Soe cee spines sae ee eee oe oe 

Report of the Botanist for 1892. (From the Report of the Secretary of 
Agriculture tor 1892.) Pp. 201-214. June, 1898... 5.5 Logs one mee ete 


DIVISION OF CHEMISTRY. 


Chemical Bulletin No. 13, part 8. Food and Food Adulterants—Canned Veg- 
etables. Pp. 1015-1167. August, 1893 -.....-. Sete et Pein eee Pe ee 
Chemical Bulletin No. 52. Special Report on the Extent and Character of 
Food Adulterations, including State and other Laws Relating to Foodsand 
BO WOT dO Suameriy mls tater (EDO UERINGS) eters Si ctaniec te hy yee ree ry Pe 
Chemical Bulletin No. 36. Mxperiments with Sugar Beets in 1892. Pp. 74. 
Mareh tso3ne~-.. Ble taye Soe ae ep SU aie as eee oe ere eee 
Chemical Bulletin No, 87. Record of Experiments with Sorghum in 1892. 
DLO Ore ASI Shoes aes edie © Cnet ee yale tae ee en ea ee erred ero ay ecls =e aoe 
Chemical Bulletin No. 38. Proceedings of the Tenth Annual Convention of 
the Association of Official Agricultural Chemists, held at Chicago, III, 
August 24, 25, and 26, 1893. Pp. 218. December, 1893....2......--..-=.- 
Farmers’ Bulletin No. 3. Culture of the Sugar Beet. Pp. 24, figs. 9. (Re- 
PD Tee) epee cg so ae ee ict ee LN Su ee sta ee cE OS hat ete = os eeem ene 
Farmers’ Bulletin No. 12. Nostrums for Increasing the Yield of Butter. Pp. 
Ma reece OO ceases setae pe eee react they Oe tons euntorenake oe Gate os anid Sel aneproree 
Report of the Chief of the Division of Chemistry for 1892. (From the 
Report of the Secretary of Agriculture for 1892.) Pp. 123-152. June, 1893. 


DIVISION OF ENTOMOLOGY. 


Entomological Bulletin No. 25. Destructive Locusts: A Popular Considera- 
tion of a Few of the More Injurious Locusts (or “‘Grasshoppers”) of the 
United States, together with the Best Means of Destroying Them. Pp. 62, 
Diss te nies! eins ey CRODEINb.)-o2en we sds ante meio sianieae vance mets a Sate 

Entomological Bulletin No. 28. The More Destructive Locusts of ‘America 
Norph of Niexie0n Ep405 April: 18932 = omer orn a nse pole irk e oe 

Entomological Bulletin No. 29. Report on the Boll Worm of Cotton. Pp. 
Tas, ONE Pe SAE ye KON i eS re eae a eae ae eg Ane ee 

Entomologica. Bulletin No. 30. Reports of Observations and Experiments 
in the Practical Work of the Division, Made under the Direction of the 
EMLOMOLOMIS bres p= Opal TUNG, 180da. soerce ool Seam ctec aoe e eee Sasa 

Entomological Bulletin No. 31. Catalogue of the Exhibit of Economic 
Entomology at the World’s Columbian Exposition, Chicago, Hl., 1893, 
Made under the Direction of the Entomologist. Pp.121. August, 1893-- 

Insect Life. (Devoted to the economy and life habits of insects, especially 
in their relations to agriculture, and edited by the Entomologist and his 
assistants. ) 

Vol. V, No.3. Pp. 11, 147-212, figs. 10-22. January, 1893 ...-....-.-- 
Vol. V, No. 4. Pp. 111, 213-288, pl. 1, figs. 23-37. May, 1893..........- 
Vol. V, No.5. Pp. 111, 289-402, pls. 2, 3, figs. 38-47, with index and con- 


ELEN CPD WEL LEO V Oley Vi nA Iso NSOS: = sooo seas bo ae aes oe 
Wiol. Von Now lees Ha, 58, fies 1. NOVeMpeR LS9S ac <a. -)- cain asec 
Vol. VI, No. 2. Pp. 111, 59-206, figs. 2-5. December, 1893..........---- 


Report of the Entomologist for 1892. (From the Report of the Secretary of 
Agriculture for 1892.) Pp. m1, 153-180, 11,pls. 12. July, 1893.........--. 


OFFICE OF EXPERIMENT STATIONS. 


Experiment Station Bulletin No.13. Organization Lists of the Agricultural 
' Experiment Stations and Agricultural Schools and Colleges in the United 
SEA CS amie Orillia dea ell Oren OO Ora vercte ms ecka care me pa na einns rae Sa Sa aoe ois ae 
Experiment Station Bulletin No. 14. Proceedings of a Convention of the 
National League for Good Roads, held at Washington, D. C., January 17 
and 18, 1893, and Hearing by the Committee on Agriculture of the House 
of Representatives, January 19, 1893. Pp. 101. July, 1893 .......-..-..- 
Experiment Station Bulletin No. 15. Handbook of Experiment Station Work. 
A Popular Digest of the Publications of the Agricultural Experiment Sta- 
tions in the United States. Pp. 411. December, 1893.....-..------------ 
Experiment Station Bulletin No. 16. Proceedings of the Sixth Annual Con- 
vention of the Association of American Agricultural Colleges and Experi- 
ment Stations held at New Orleans, La., November 15-19, 1892. Pp. 176. 
Seem DOD OO ame mapa an ie es Ce he eS cee nie nals es store 
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Experiment Station Bulletin No. 17. Suggestions for the Establishment of 
Food Laboratories in Connection with the Agricultural Experiment Sta- 
tions of the United States. ip. 20> October s 1893 25s eee sae ee eee 

Experiment Station Record. (A condensed record of the contents of the bul- 
letins and reports issued by the Agricultural Experiment Stations in the 
United States. 3 

Vol. IV, No. Pipe Vi, 450-524 shebinany, 18932 )n.ec = = eieeeecinae= 
Vol. IV, No. 7. leh Wagar ori, Weis eR Ser eeteebon bas cho soSan5 les 
Vol. IV, Now Sage ep eviiozn= (U0 marten LS 93 rie. cl ee ere ee eer 
VolULV,No- 952 Pipe Vit, (OL (90 pA UO US; SO Dm ee opera ete teint ene 
Mol. LV,.No Ose bp: vu, 791-878. August, LEOS Seats oe ee ne mere 
Vol. DV; Nowli. “Pp: var, 879-994.) September, 1893 520 so 22 es ae ee 
VolLIV, No. 12 (index). Pp. 995-1086, xxx, December, 1893.-..-....--- 
VolaVeNo. bw bpavaill, 138.) December, W693 7. ease. eee aaa eee 

Farmers’ Bulletin No. 11. The Rape Plant: Its History, Culture, and Uses. 
Pp 20 tics ae: June; WS99-2. ace eee eeeomes so eet ee eee 

Circular No. 23 of the Office of Experiment Stations. Key to Subject Index 
of Literature of Agricultural Experiment Stations and Kindred Institu- 
tlONS = Epos WECOM her A SIs soo ae. noes eee soe eae a Ae ee 

Circular No. 24 of the Office of Experiment Stations. Address List of the 
Agricultural Experiment Stations. P.1. December, 1893 ....._......-.- 

Report of the Director of the Office of Experiment Stations for 1892. (Irom 
the Report of the Secretary of Agriculture for 1892.) Pp. 515-549. June, 
SRSLY eee Naas mens beet oC COMERS iar Si re ee Ae Sri so SRS SNe 


OFFICE OF FIBER INVESTIGATIONS. 


Fiber Report No.2. Recent Facts regarding the Ramie Industry in America. 
Ppa lew CReprin th iss. see ee bios ne tears aeely ee Sen eae See eee eres 
Fiber Report No. 5. A Report on The Leaf Fibers of the United States, 
detailing Results of Recent Investigations Relating to Florida Sisal Hemp, 
the False Sisal Hemp Plant of Florida, and other Fiber-producing Agaves; 
Bow-string Hemp, Pineapple Fiber, New Zealand Flax, and Bear grass. 
Pp. 78; pis.10y figs. 12. July, 19032259 eee oe ei eee 
Report of the Special Agent in charge of Fiber Investigations for 1892. 
(From the Report of the Secretary of Agriculture for 1892.) Pp. 359=376, 
ped R (Gre alice lie ac Aub sYeipel Kole ergeie eisai SeorGds er ce bee oo6 Gets sam aed GaSSSe Sede 


DIVISION OF FORESTRY. 


Forestry Bulletin No.7, Forest Influences. (Contents: Introduction and 
Summary of Conclusions; Review of Forest Meteorological Observations; 
Relation of Forests to Water Supplies; Notes on the Sanitary Significance 
of Forests; Determination of the True Amount of Precipitation and its 
Bearing on Theories of Forest Influences; Analysis of Rainfall with Rela- 
tion to Surface Conditions.) Pp. 197, figs. GSa Une 8O3 ee se eee 

Forestry Bulletin No. 8. Timber Physics, “Part 2: Progress Report. Results 
of Investigations on Long-leaf Pine (Pinus palustris). (Contents: Mechan- 
ical Tests made at Washington University Testing Laboratory, St. Louis, 
Mo.; The Long-leaf Pine, its Characteristics and Distribution ; Results of 
Mechanical Tests; Field Report on Turpentine Timber; Resinous Contents 
and their Distribution in the Long-leaf Pine; Field Records of Test Mate- 
Tials.)e QUALLO. we Da VEL ODIs. ul wal Saud.) oe) ULTNO, il Ocha eee ee een ree 

Circular No. 9 of the Division of F orestry. Effect of Turpentine Gather- 
ing on the Timber of Long-leaf Pine. P.1, January, 1893.-........._. 

Circular No. 10 of the Division of Forestry. Suggestions to the Lumber- 
men of the United States in behalf of More Rational Forest Management. 
124 Sepoue eed Saul al Ree See see cacao BAe Seo Caen RUS dag merises Oooo eo sada GISe 

Letter to the Secretary of Agriculture regarding Forest Growth and Timber 
Consumption. By B. E. Fernow. Bp. SomtA DEL pL SOS cece man fee aa ee 

Report of the Chief of the Division of Forestry for 1892. (From the Report 
of the Secretary of Agriculture for 1892.) Pp. 111, 293-358, pls. 6, diagram 
nies i hea ots pes PSR ee ir Se ee SAS ote oo ha SEE SEE IE 


DIVISION OF GARDENS AND GROUNDS. 


Papers on Horticultural and Kindred Subjects. Pp. 124. (Reprint.) ....-. 
Report of the Superintendent of Gardens and Grounds for 1892. (From the 
Report of the Secretary of Agriculture for 1892.) Pp. 111, 377-402. June, 
1893: aieid ce cisinre dadeins gaps be Uacialste Sapseion a Seat eee He tiee Seen ce ae 
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DIVISION OF RECORDS AND EDITING. 


OFFICE OF IRRIGATION INQUIRY. 


Bulletin No. 1 of the Office of Irrigation Inquiry. Abstract of the Laws 
of the Several States and Territories on Irrigation and Water Rights. 
Pp. 180. September, 1893 


DIVISION OF MICROSCOPY. 


Report of the Microscopist for 1892. (From the Report of the Secretary of 
Agriculture for 1892.) Pp. 281-292, pls. 9. June, 1893 


DIVISION OF ORNITHOLOGY AND MAMMALOGY. 


Ornithological Bulletin No. 3. The Hawks and Owls of the United States. 
RD ec LOND Ss ZO meh OCDRUALY wl S0oce. salnemer Soe sere cea es eee oe eee ia 
Ornithological Bulletin No.4. The Prairie Ground Squirrels or Spermo- 
philes of the Mississippi Valley. Pp. 69, pls. 3. October, 1893..._..._-- 
North American Fauna No. 7. The Death Valley Expedition: A Biological 
Survey of Parts of California, Nevada, Arizona, and Utah. Part2. (Reports 
on Birds, Reptiles, and Batrachians, Fishes, Insects, Mollusks, Desert Trees, 
and Shrubs, Desert Cactuses, and Yuccas, and List of Localities of the 
Region Traversed.) Pp. 384, pls.14, maps 5. May, 18932...............- 
Report on the Ornithology of the Death Valley Expedition of 1891, Compris- 
ing Notes on the Birds Observed in Southern California, Southern Nevada, 
and Parts of Arizona and Utah. (From North American Fauna No. 7.) 
IB PMIS1OS wleMa pent MUS DO Mee eens oo eee eee satan e ciniars co orion emote 
Annotated List of the Reptiles and Batrachians Collected by the Death Val- 
ley Expedition in 1891, with Descriptions of New Species. (From North 
America Fauna No.7.) Pp.159=228, pls.4. July, 1893..........-.--.----- 
Report on the Fishes of the Death Valley Expedition, Collected in Southern 
California and Nevada in 1891, with Descriptions of New Species. (From 
North American Fauna No.7.) Pp. 229-234, pls.5,6. July, 1893 ......... 
Report on a Small Collection of Insects made during the Death Valley Expedi- 
tion; List of Diptera from Death Valley, California, and Adjoining Regions; 
Hemiptera and Heteroptera of the Death Valley Expedition. (From 


Nevada by the Death Valley Expedition, Including a few Additional Spe- 
cies Obtained by Dr. C. Hart Merriam and Assistants in parts of the South- 
western United States. (From North American Fauna No.7.) Pp. 269-283. 
SU yap SOS aera etre nie ays aio ae ae aerate Cras om Clore a sate laiate tosses eee eels 
Notes on the Distribution of Trees and Shrubs in the Deserts and Desert 
Ranges of Southern California, Southern Nevada, Northwestern Arizona, 
and Southwestern Utah; Notes on the Geographic and Vertical Distribu- 
tion of Cactuses, Yuccas, and Agave, in the Deserts and Desert Ranges of 
Southern California, Southern Nevada, Northwestern Arizona, and South- 
western Utah. (From North American Fauna No.7.) Pp. 285-359, pls. 
Ce rene ros) ahh. AO Ryn OR ere a Raima Als BE Ae raat ae oe ree a eg ee 
List of Localities in California, Nevada, and Utah Visited by the Death Valley 
Expedition of 1891. (From North American Fauna No.7.) Pp. 361-384, 
LENA pela OOomeiat seek =.2 eee aehiee Seine nese eal oteaoes ssc eee Scie 
Report of the Ornithologist and Mammalogist for 1892. (From the Report 
of the Secretary of Agriculture for 1892.) Pp. 181-200, pls. 5. August, 
ItsWR = Seeks Rees oie jose soe eU toc OU east Sas SEO ee anes aetna 


DIVISION OF POMOLOGY, 


Report of the Pomologist for 1892. (From the Report of the Secretary of 
Agriculture for 1892.) Pp. 247-280, pls. 13. June, 1893.............--.-. 


DIVISION OF RECORDS AND EDITING. 


Report of the Chief of the Division of Records and Editing for 1892. (From 
the Report of the Secretary of Agriculture for 1892.) Pp. 497-508. June, 
TRS coe Sone SSA Secian UN Seaeias tener Oe er. itis Pn SoE rie cB Os GHOnaC 


DIVISION OF STATISTICS. 


Report No. 5, Miscellaneous Series. Production and Distribution of the 
Principal Agricultural Products of the World. Pp. 205. March, 1893 ... 
Report No. 6, Miscellaneous Series. Rice: Its Cultivation, Production, and 
Distribution in the United States and Foreign Countries, with a Chapter 
on the Rice Soils of South Carolina. Pp. 89. April, 1893......-.....---- 
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Report No. 7, Miscellaneous Series. An Agricultural Survey of Wyoming. 
Pp. (2; map. — Mary, WOOO oa = eo oie Ae arated ee eae 
Statistical Report No. 101. Report of the Statistician, January and Febru- 
ary, 1893. Contents: Agriculture in France; Report on Hungarian Mill- 
ing; The Canning Industry; Tobacco Experiments in Texas; European 
Grop Report for February; Farm Animals of the World; ‘Transportation 
Rates. . Pps:ti. (Mebmaary., Soi kere ne einer eer ee 
Report upon the Numbers and Values of Farm Animals, and on Cotton Dis- 
tribution. Pp. 20. February, 1893...-....- eer ere 
Report on Distribution and Consumption of Corn and Wheat. Pp. 16. 
Marchi 1S9 55 reecigee ee ee een ere Sey ay ed oie retains 
Statistical Report No.102. Report of the Statistician, March, 1893. Con- 
tents: Agriculture in Alaska; Foreign Official Crop Estimates; Kuropean 
Crop Report; Wheat Crop of the World; Transportation Rates. Pp. 71-95. 
Statistical Report No. 103. Report of the Statistician, April, 1893. Con- 
tents: Condition of Winter Grain; Notes concerning wheat from reports 
of State agents and county correspondents; Condition of Farm Animals; 
European Crop Report; Transportation Rates. Pp. 97-140......-.....--- 
Statistical Report No. 104. Report of the Statistician, May, 1893. Contents: 
Condition of WinterGrain; Mowing Lands and Pastures; Progress of Cot- 
ton Planting; Spring Plowing; Changes in Crop Areas; Temperature and 
Rainfall; Notes from Reports of State Agents; The Cotton Crop of India 
for the Year 1892~93; European Crop Report for May, 1893; Transporta- 
LOMO aes G4 Sh team ct tye ed Wf ho en ee Re mee a Seg ke Be ee Oe 
Statistical Report No.105. Report of the Statistician, June, 1893. Contents: 
Crop Report for June; Agriculture in the Caucasus; The Customs Tariff 
in Martinique; Agricultural Produce Statistics of the United Kingdom; 
Transportation Raves se prclkiO— 221 oooh tate inet st ee oe es ee 
Statistical Report No.106. Report of the Statistician, July, 1893. Contents: 
Crop Report for July; Statistics of Ontario; Foreign Import Duties on 
Wheat; Notes on Foreign Agriculture; Use of Maize of the United States 
in Mexico; Transportation Rates. Pp. 223-270........-.--. paren eer 
Statistical Report No. 107. Report of the Statistician, August, 1893. Con- 
tents: Crop Report for August; Notes on Foreign Agriculture; Wheat 
Crop of India for 1893; Production of Corn in New South Wales; Domes- 
tic and Transatlantic Freight Rates. Pp. 271-322 -.......---.-.--------- 
Statistical Report No. 108. Report of the Statistician, September, 1893. 
Contents: September Crop Report; Agricultural Returns of Great Britain; 
Ontario Crop Report; Crops in Germany; Notes from United States Con- 
sular Officers in Scotland, France, Germany, Belgium, Cochin-China, and 
Ontario; Domestic and Transatlantic Freight Rates. Pp. 323-369-.._.. 
Statistical Report No. 109. Report of the Statistician, October, 1893. Con- 
tents: October Crop Report; Notes from Reports of State Agents; Imports 
of Hay into the United Kingdom; Cereal Crops of France and Italy for 1893 ; 
Citrus Fruit Crop in Italy for 1892~’93; Production, Commerce, and Con- 
sumption of Wine in Italy; Corn as Feed for Horses in Germany; Reports 
from Consular Officers relating to crops in Germany, Scotland, New 
Brunswick, and Ontario; Domestic and Transatlantic Freight Rates. Pp. 
OU MSA AS 3s oti ae a aS SNe SE ee eR Se See asa toy Ee 
Statistical Report No. 110. Report of the Statistician, November, 1893. 
Contents: November Crop Report; Notes from Reports of State Agents; 
Imports of American Wheat Flour into Europe; the Hop Crop of Eng- 
land for 1893; the Beet-Sugar Production of Europe for the Year 189394; 
Agriculture in Great Britain and Ireland; Notes from U. S. Consular 
Officers regarding cropsin Ontario, Spain, Cochin-China, Korea, Scotland, 
and Egypt; Domestic and Transatlantic Freight Rates. Pp. 415-458_...- 
Monthly Crop Synopsis. (A four-page summary of the condition, prospects, 
yields, price, distribution, and consumption of crops, and the number and 
value of farm animals. Issued soon, after the 10th of each month for 
prompt and wide circulation in advance of the more extended monthly 
crop report from which it is condensed.) 
January Synopsis. (From December Crop Report).----.--.....-.2:--- 
February Synopsis. (From Statistical Report No. 101) .----........-.. 
March Synopsis. (From Statistical Report No. 102)..--........-.-..... 
April Synopsis. (From Statiscal Report No. 103)...--.----........---- 
May Synopsis. (From Statistical Report No. 104)...-.........-...-.-- 


June Synopsis. (From Statistical Report No. 105) ................-.-- 
July Synopsis. (From Statistical Report No. 106)....-...........5..-. 
August Synopsis. (From Statistical Report No. 107) ..---...-.-.....-- 


September Synopsis. (From Statistical Report No. 108)............-.. 


Copies. 


8, 000 


20, 000 


20, 000 


20, 000 


20, 000 


20, 000 


20, 000 


18, 000 
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Monthly Crop Synopsis—Continued. Copies- 
October Synopsis. (From Statistical Report No. 109)..........-...---- 126, 700 
November Synopsis. (From Statistical Report No. 110) ..............- 126, 700 


December Synopsis. (From Statistical Report No. 111) 


Report of the Statistician for 1892. (From the Report of the Secretary of 
Agriculture for 1892,) Pp. 403-470. ‘ June, 1893.....2. 2.222.222.2220 20.2 se 500 


DIVISION OF VEGETABLE PATHOLOGY. 


Bulletin No. 4 of the Division of Vegetable Pathology. Experiments with 
Fertilizers for the Prevention and Cure of Peach Yellows, 1889-1892. Pp. 
OM SSMS tes ane sO NMUY pO Sete gerd ein cons (otahe raat nner ey tem ooo etc eee oes 5, 000 
Journal of Mycology. (Devoted to the study of fungi, especially in their 
relations to plant diseases. With illustrations. ) 
Vol. VII, No. 3.. Pp. v, 195-331, pls. 18-31, figs. 3, diagrams 2, chart 1. 
SUNG LOS. ate oe ee ee ESC eee nee = Hee be ek ee eee 2, 500 
Experiments in Preventing Leaf Diseases of Nursery Stock in Western New 
York. (From the Journal of Mycology, Vol. VII, No. 3.) Pp. 240-264, ple. 
2129 Graver ams, 2 es Wyre d Odin Sarre cas oct nese ele em ese Satie oe ne ee aa 500 
Circular No. 13 of the Division of Vegetable Pathology. Circular of inquiry 
relative to ‘‘ Leaf Curl” of peach trees. Pp. 3, letter size. December, 1893 3, 000 
Report of the Chief of the Division of Vegetable Pathclogy for 1892. (From 
the Report of the Secretary of Agriculture for 1892.) Pp. 215-246, pls. 4. 
RUA RLS O On race waster siencteoeiicidaea eye ae or sa teens eM eth are ate neato 500 


\ WEATHER BUREAU. 


Weather Bureau Bulletin No.7. Report of the First Annual Meeting of the 
American Association of State Weather Services Codperating with the 
Weather Bureau, U. 8. Department of Agriculture. Pp. 49, figs.6. Feb- 


LUN Ca eS Mesiee = meee ois SEE Caen eee meee cpaee Coe beac ee Hebe ae tees 6, 500 
Weather Bureau Bulletin No. 8. Report on the Climatology of the Cot- 

tonselaMt mee paoo eCUALUB Mie ADT, LOOSen aaa: wot eelcee seeks sa ae oes 7, 500 
Weather Bureau Bulletin No.9. Report on the Forecasting of Thunder- 

storms during the Summer of 1892. Pp. 54, charts6. July,1893........- 7, 500 
Weather Bureau Bulletin No. 10. The Climate of Chicago. Pp. 187, figs. 26. 

LATOR OS UTS) tf Moe Me ie en a ee eS ee Oe Peep 5, 000 
Bulletin A of the Weather Bureau. Summary of International Meteorologi- 

cal Observations. Size,19 by 24 inches. Pp.10, charts 61. August, 1893. 500 


Monthly Weather Review. (A summary by months of weather conditions 
throughout the United States, based upon reports of nearly 3,000 regular 
and voluntary observers. Size, quarto.) 


Vol. XX, No. 11, November, 1892.- Pp. 289-318, charts 6.........-.-.-..- 3, 455 
Vol. XX, Ne. 12, December, 1892. Pp. 319-346, charts 7.....-.---....--- 3, 500 
Vol. XX, Supplement to No. 12. (Annual summary for 1892.) Pp. 

Si Soa CUT Upper pects inseam cre aregols wane iain aia winreeealol= ost ete\sieeiel~ ee ees 3, 525 
Vol. XXI, No. 1, January, 1893. Pp. 30, charts 9...-.....-....22--------- 3, 610 
Vol. XXI, No. 2, February, 1893. Pp. 31-60, charts 8 ......---...---..--.- 3, 635 
Vol. XXI, No. 3, March, 1893. Pp. 61-90, charts 6........-.---...---.---- 3, 635 
Vol. XXE No. 4. April, 1893." Pp. 91-122 charts 6 2.2.5.2 5.0 Jose. wee aee 3, 680 
Vol. XXI, No.5, May, 1893. Pp. 123-152, charts 6......----...--.-.---- 3, 680 
Vol. XXI, No.6, June, 1893. Pp. 153-178, charts 5 ......-.-...--.------ 3, 680 
Vol. XXI, No. 7, July, 1893. Pp. 179-204, charts 5...........-..-.---.- 3, 680 
Vol. XXI, No. 8, August, 1893. Pp. 205-240, charts 5 ...-.........----- 4,188 
Vol. XXI, No. 9, September, 1893. Pp. 241-267, charts 6.......---.--.- 3, 731 
Vol. XXI, No. 10, October, 1893. Pp. 268-308, charts 6 ...--...---.---- 3, 825 


Report of the Chief of the Weather Bureau, 1891~92. (Devoted chiefly to 
tables recording climatological data for the years 1891 and 1892.) Quarto, 
DWP H 2S; Dida t eae S.-J I) 6ComDen, ISIS ssccem ane nee elec tewee an Somes 8, 000 
Parts I to VI, inclusive, of the Report of the Chief of the Weather Bureau, 
1891-’92, printed separately. Quarto. 
Part I. Contents: Introduction, List of Observing Stations, Descrip- 
tion of Instruments, and Instrumental Corrections—Methods of Reduc- 
Hone wep. (48, figs. 22. December, (803225 cena ane oeiniameente moe 1, 000 
Part II. Contents: Hourly Averages of Atmospheric Pressure, Temper- 
ature, and Wind from the Records of Self-recording Instruments at 


Twenty-eight Stations. Pp. 49-139. December, 1893....-.--.- owe-~ ~ 1,000 
Part III. Contents: Monthly and Annual Meteorological Summaries tor 
Weather Bureau Stations. Pp. 141-303. December, 1893...---.----- 1, 000 


Part IV. Contents: Monthly and Annual Mean Temperature and Annual 
Extremes of Temperature, together with the Dates of First and Last 
Killing Frost. Pp. 305-365. December, 1893.......----..-----.------ 1, 000 
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Parts I to VI, inclusive, of Report of Chief of Weather Bureau, ete.—Cont’d. 
Part V. Contents: Monthly and Annual Precipitation—All Stations. 
Pp woGI—A08. MDS COMP Cl, LOO kee sete ete ee ee ere 
Part VI. Contents: Miscellaneous Meteorological Tables and Reports. 
Pp7-435-528, pls. 4) fig. 222) December, 139327222 soe ace eee 
Report of the Chief of the Weather Bureau for 1892. (From the Report of 
the Secretary of Agriculture for 1892.) Pp.iv, 551-626, u, pls. 4. July, 
UR ORs Sic Sis 5s Be ale 2 enw ee RO ere ee et ee acto, area ee ee eteoe 
Certain Climatic Conditions of the Two Dakotas. Size,9+ by 11% inches, 
with maps, charts, and appendixes. Pp.206. June, 1893..........-..... 
Anemometry. A circular of general information respecting the theory and 
operation of typical instruments for indicating, measuring, and automat- 
ically recording wind movement and direction, with detailed instructions 
for the erection and care of those instruments of the Weather Bureau pat- 
tern. Circular D, Instrument Room. Pp. 40, figs.18. March, 1893 .....- 
Instructions for Using Marvin’s Weighing Rain and Snow Gauge. Circular 
EL instrument Room, «Pp l6,ticsro, October, 1693 29-2 sue 75. - oes 
Instructions for using Glass Electrical Sunshine Recorder. Pattern, 1893. 
Size, 6 by 93 imches.. Pp. 4, figs. 2. June, 1893-022 2. 2. ee este 
Instructions to Special Rainfall Observers of the Weather Bureau. Pp, 22. 
INOVOUMUCE PSO Siac stom ape eae So icles els Sao mae eis nee a Senger see cas 
Daily River Stages at River-gauge Stations on the Principal Rivers of the 
United States for the years 1890, 1891, 1892. Size,84 by 10 inches. Pp. 
LO yor, Caw) epee NiEhy thei bias en iactmnts 6 one cee Sa seaseceons cooeeS 
Description of River Gauges, Bench Marks, Danger Lines, Low Water and 
Flood Marks at United States Weather Bureau River Stations. (From 
Daily River Stages at River-gauge Stations on the principal Rivers of the 
United States for the years 1890, 1891, 1892.) Pp. Lxvul. Size, 84 by 10 
inches, i MayxlS03 ssa FOr ta isa soee bag eee ie esa one eae eee 
Rainfall Laws, Deduced from Twenty Years of Observation. Pp. 94, figs. 
NG? ADO Cem ers: M898 coo oar ee oie Sindee eee rere errs ke ere Sener re ee 
Weather Map. (Issued twice daily, showing weather conditions through- 
out the United States, and furnishing forecasts of probable changes.) 
Edition published at Washington, D. C. Size, 19 by 24 inches. Aver- 
ASOT Ly ARSUOs ao esek lope a eee cae mie ere See atel ete eee ee 
Editions published at various stations of the Weather Bureau outside 
of Washington, D. C. Size, 13} by 224 inches. Average daily issue- 
Weather Crop Bulletin. (A brief summary of the condition of weather and 
crops of the United States, showing by maps and tables the departures 
from normal temperature and rainfall for the period covered by the bulletin. 
Issued weekly from April to October, inclusive, a separate monthly edition 
being continued throughout the year, and all issues being numbered con- 
secutively in the order of their appearance. Uniform with weather map 
in size and form.) Nos. 1 to 382. Average number of each issue.........- 
Daily Bulletin. (Issued at Weather Bureau stations outside 6f Washington, 
D.C., showing the weather conditions at selected stations of the Bureau, 
the data being telegraphed to the various observers, who enter the same 
and cause the bulletins to be displayed, as in the case of the weather 
maps.) Size,8 by 10 inches and 10 by 16 inches. Average daily issue...- 
Lake Storm Bulletin. (Issued whenever severe storms pass across the region 
of the Great Lakes during the season of navigation, and furnished for dis- 
tribution to observers at all Weather Bureau stations on the lakes.) 
No.1. Storm of October 4 to October 7, inclusive. Size, 19 by 20 inches. 
£6) {iy 09] Oe cao Roh ra pied 0S cain pe AO eed Cte aS eee i ge eo Ses Oe 
No.2. Storm of October 5 to October 14, inclusive. Size, 19 by 20 inches. 
Ochober ii, 18050 scious teeta mee Sie eic eit ae eet cote arene a le nen ee 
a ee of November16and17. Size, 19 by 24 inches. November 
TS CVSS Vie cee Ra eagle eee ec car a eed Pear ee 
No. 4. Storm of November 20 to November 23, inclusive. Size, 19 by 
ZEANEHES.-SINOVEMUD CL 23 5 8I8 cia te ec ae eee ee ee 
No.5. Storm of December 14 to December 16, inclusive. Size, 19 by 24. 
December 1G 5 TSOS ey oe recs Sey ae ce ie ree a ee 
Current Chart of the Great Lakes. Size, 24 by 833 inches. October, 1893... - 
Snow Chart. (Issued weekly during the season, showing depth of snow on 
ground and ice in rivers and harbors.) Size, 19 by 234 inches. Fifteen of 
these charts were issued during the year. Total number .-...-......-.-- 
The Development and Movement of Cyclones, as shown in the morning and 
evening weather maps, April 2-6, 1892. Size, 114 by 14 inches. Charts 9. 
September, 1893 22.02 Sch clecoens etek ees eee Leelee iis eee 


Copies. 


1, 000 
1, 000 


60 


300 
100 


700 
9, 562 


2, 700 


2,710 


REPORT OF THE SUPERINTENDENT OF THE DOCUMENT AND 
FOLDING ROOM. 


é 
mes 


Sir: I have the honor to submit herewith my report on the work of 
the Document and Folding Room for the year 1893. 
Very respectfully, 
WILL H. BANE, 
Superintendent. 


Hon. J. STERLING MoRTON, 
Secretary. 


On assuming charge of this division, July 12, 1893, it was at once 
apparent that a thorough reorganization of the work was greatly to be 
desired, indeed, imperatively necessary. This task was at once under- 
taken, and, thanks to a previous long experience in this class of work, 
it is believed to have been effected on the right lines. 

The assistants in the division were performing their duties under 
many disadvantages as the result of not having their work system- 
atized. It was easy to see that with a well-defined and properly exe- 
cuted plan the force could accomplish nearly three times the amount 
of work. The success attained by the methods at once adopted is the 
strongest evidence that the pressing need of the division was a better 
system, in order to facilitate the handling of the enormous quantity of 
documents issued by the Department. 

The clerks and folders are now better trained to their respective 
duties, and the result is that the division is at present handling 50 per 
cent more mail than ever before in its history, and doing it with the 
same force, while the labor of each employee is not perceptibly increased. 

The large number of publications handled by this division necessi- 
tated the placing of one of the clerks in charge of the stock rooms, and 
a system of checking has been adopted in accordance with which no 
book can be mailed either to parties on a permanent list or a single 
copy order without a voucher or request being duly entered on the stock 
book. This clerk by reference to his stock book can give accurately 
the number of volumes on hand and at the same time by a system 
recently devised avoid the danger of duplicating orders. The mailing 
lists are growing daily and call for careful attention at all times. 

Aside from the addressed franks received from the different divisions 
of the Department the number of franks written in the Folding Room 
during the past year reached the unprecedented figure of 900,000. In 
addition to these there were also addressed and mailed to correspond- 
ents supplies aggregating 200 000 letter sheets and circulars and 500,000 


envelopes. 
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.The advance notices compiled and prepared by the Division of Records 
and Editing and mailed by this division have amounted to 200,000, and 
the number of letters and postals has aggregated 14,000. 

The practice has been adopted of sending a return postal card with 
each publication mailed from the division, requesting the recipient to 
acknowledge same and return to the Department. This, of course, 
involves a ‘ereat amount of work, but so far it has been handled with- 
out extra addition to the force, which is capable of and doing efficient 
work most expeditiously and in a manner highly satisfactory to the 
patrons of this division and to its superintendent. 

It is proper that your attention should be called to the tuaden wate 
facilities for storing and handling the large number of publications 
received at this division. More room is needed to store all the publica- 
tions so that they may be so conveniently placed as to facilitate their 
being handled properly and promptly in the preparation for mailing. 
Again, itis absolutely essential that something should be done to rem- 
edy the inflammable character of the building now occupied by this 
division. Considering the great number of valuable publications and 
documents that are stored in this building and the combustible mate- 
rial which occupies another portion of the same structure it is indeed 
marvelous that a disastrous conflagration has not already swept the 
publications of the Department out of existence. 


REPORT OF THE CHIEF OF THE DIVISION OF ACCOUNTS AND 
DISBURSEMENTS. 


Sta: [have the honor to present herewith a report showing, in a 
condensed form, the work of the Division of Accounts and Disburse- 
ments during the year 1893. 

Very respectfully, 
F. L. Evans, 
. Chief. 
Hon. J. STERLING Morton, 
Secretary. 


WORE OF THE YEAR. 


The statements of appropriations and disbursements presented in 
this report are necessarily for the fiscal year 1893. During this period 
disbursements were made aggregating $2,350,879.80. This amount 
appears in detail in the following table, together with the sums appro- 
priated for the preceding fiscal year, and amounts unexpended on each, 
including supplemental account, and representing practically all pay- 
ments to be made on a majority of the appropriations. 


Statement showing appropriations for the fiscal year 1893, amount disbursed during the 
year, and the unexpended balance covered into the Treasury. 


Amount 
; eae Amount Amount 
Object of appropriation. appropriated.| disbursed. haiacal 
Salaries, Department of Agriculture...........-.-..-......-- $256, 800.00 | $253, 896. 30 $2, 903. 70 
Collecting agricultural statistics........---...----..---+--.-- 100, 000. 00 87, 879. 48 12, 120. 52 
Investigating foreign demands for United States agricul- 

CULE PROG CLA toes tee somes wee cuadins cee deseo ooo neh nels 10, 000. 00 7, 546. 86 2, 453.14 
Botanical investigations and experiments........-..--..----- 27, 500. 00 27, 448. 37 51. 63 
Investigating the history and habits of insects .........---.- 17, 800. 00 17, 290. 80 509. 20 
Investigations in ornithology and mammalogy......--------- 15, 000. 00 14, 947. 77 52. 23 
Pomological information ......_. ACER R or RAIS HOE 5, 000. 00 4, 745. 94 254. 06 
Microscopical investigations...........--.0-...02-22--2-eeeee 2, 000. 00 1, 982. 98 17. 02 
Vegetable pathological investigations and experiments...... 20, 000. 00 19, 976. 92 23. 08 
TU OLALOIVE 2 ainiate = a oamiic i. & taew aos mane nae wan ohare sceeneaseies 6, 900. 00 6)900) G0" eae cee 
AdalGeratlON OLtOOM serene set oases ce poss sees nate aan oer eas 12, 500. 00 9, 853. 50 2, 646. 50 
SE pewiMy OSU PatONA te te oo) ee ace ue nace eo cena ate mgniont 5, 000. 06 4, 997. 07 2. 93 
AOpPONt ON LOLEMEY ees ocr eiclasine =n aie mie = a ne Sees 12, 000. 00 11, 933. 39 66. 61 
Tillustrations and engravings......---.---------.-+-----2+---+- 2, 000. 00 1, 906. 73 93. 27 
Purchase and distribution of valuable seeds -......--.------- 130, 000. 00 129, 637. 01 362. 99 
Printing, labor, material, ete...-.--.-.-.---.---.- Socomsoscsee 5, 400. 00 5, 280. 86 119. 14 
Document and Folding Room ..........-.----+--------------- 2, 000. 00 1, 623. 55 376. 45 
Experimental gardens and grounds .-.-.....----------------- 28, 500. 00 28, 115. 09 384. 91 
PME TIpetR Ese oe dejits wae ee ecta iain ek eae eee scins aces aaacee 4, 000. 00 3, 973. 67 26. 33 
Furniture, cases, and repairs...--.----22--.------- 22-0 eennsds 10, 000. 00 8, 740. 60 1, 259. 40 
END AIf ie moe aoee ee es aaa, clone enslehle le ainsi tin1= aisle ic[a<\=\lsie\s\=\n\sia'matafo 3, 000. 00 2, 517. 65 482.35 
Ee cee an so nase cae esc eo URE COL ea ECMO NS 3 Sema ann 5, 000. 00 3, 705. 00 1, 295. 00 
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Statement showing appropriations for the fiscal year 1893, etc.—Continued. 


Amount 
Sy nae Amount Amount 
Object of appropmiation: appropriated.| disbursed. pondae 

Jontingent expenses....-.-..---.--+- +252 eee nee eee eee eee $25, 000. 00 $22, 396. 54 $2, 602. 46 

Quarantine stations for neat cattle.................+--+-.---- 15, 000. 00 12, 574. 73 2, 425. 27 

Agricultural experiment stations ....--.----.-------+--------- 20, 000. 00 18, 790. 15 1, 209. 85 

Experiments in the manufacture of sugar ...--.--. --------- 20, 000. 00 19, 978. 38 21. 62 

IbrigAtionlinvestie ations es nn eee ene ee emeeneaner eens 6, 000. 00 | 4, 930. 67 1, 069. 33 

Experiments in the production of rainfall 10, 000. 00 4, 913. 59 5, 086. 41 

BureanoieAmimeal EnQuis Gey sace eat as acer ont sre eee ataletsleraysiael 850, 000. 00 724, 213.18 125, 786. 82 

Total yee Bokae ih wiaiete tye wn hsise einai el Seidiars hiss ee eae eRe 1, 626, 400. 00 | 1, 462,696.78 | 1638, 703. 22 
Weather Bureau: 

SAlAPIOS! doer eos acdievoroatdtandiais 2's) = Sie cls oie sins in paecarcte slawsieVorae ore 176, 395. 22 172, 876. 68 3, 518. 54 

EP MOMMeM ES) ANG MOpPAALs aie ess. na sec ami oem ae wierersiaenias 9, 700. 00 8, 451. 53 1, 248. 47 

Contingent OMPONS OS: sis = a,c a 'ieie, jae seca eee 13, 700. 00 11, 857. 46 1, 842. 54 

General OM CDSE 0 cers neha o-rcte metas cree ratale Reena 868, 965. 50 355, 516. 72 18, 448. 78 

General expenses, Salaries... 2.62 s-.02 cies eecsewccse=ses 829, 900. 00 327, 822. 91 2, 077. 09 

W. 8. stations on M. and T. Bay Isles, in Lake Huron .. 15, 000. 00 11, 657. 72 8, 342. 28 

Rotal—— Weather Bureaus 22s lobo - 6-1 2t eee aos eee coe 9138, 660. 72 888, 183. 02 25, 477. 70 

Grand total for the Department Bere tas osama tiseaie a 2, 540, 060. 72. 2, 350, 879. 80 | 189, 180. 92 


An itemized statement of these expenditures has recently been made 
to Congress, ordered to be printed, and will shortly appear in pamphlet 
form for distribution. 

During the fiscal year the Division of Accounts audited and paid 
14,344 accounts. There were drawnin settlement thereof 22,895 checks, 
involving $2,350,879.80. Of the gross amount paid about $1,725, 000 
was for compensation, the remainder covering an infinite variety of 
payments, in sums varying from a few cents to thousands of dollars. 

Disbursements have been made from the appropriations for the eur- 
rent fiscal year to December 1, 1893, amounting to $682,289.94. Com- 
paring these amounts in detail with the expenditures during the same 
period of last year, i. e., July 1 to December 1, 1892, we have the fol- 
lowing table showing a decreased monthly expenditure of $20,190.69: 


Comparison of expenditures during the five months, July 1 to December 1, in the years 
1892 and 1893. 


Object of appropriation. Dec.1, 1892. | Dec. 1, 1893. 
Salaries, Department of Agriculture - - $106, 545. 63 $96, 765. 74 
Collecting agricultural statistics ......- 29, 908. 44 29, 472. 53 
Investigating foreign demands for United States agricultural products... 1, 264. 09 2, 860. 11 
Botanical investigations and experiments...........---.-.-..-.+--.------ 12, 312. 08 10, 629. 88 
Investigating the hisvonyand Habit Of MSCCUS! ea. ceeee es ee steele 6, 487. 65 7, 385. 61 
Investigations in ornithology and mammalogy ....... ......25.-.-..2--.- 6, 089. 26 5, 440. 35 
Pomological InfOLMAGION: Hess ac cai Coe sian Sie sien ion. cis see ome Reade 1, 571. 65 1, 790. 85 
Mi croscopicalanvestl? anOns m= aanc cm eee a emcees aeeieee  eeee aces eee 249. 23 388. 09 
Vegetable pathological investigations and experiments ..-.....-..--.---. 7, 593.11 5, 330. 32 
Laboratory we iate ae Slay chee iste Semine wieh OS Saale ae ee ee tae ee eee 4, 028. 93 1, 394. 43 
Adulteration of food 2, 275. 08 2, 928. 31 
Fiber investigations 3, 022. 84 1, 090. 76 
REPOLE.OM FONESULY ~ « sesieee ise mein artis see cise tere ae ieee Memeo sree 5, 014. 17 5, 788. 04 
Hlustrations andiengravinegs\ 2-2 canes = See e he Se eee ce neem een eeetee oe 419. 66 153. 40 
Purchase and distribution of vyalliable.seeds. oi: otc. ee ceee ek on ememenee 39, 620. 76 51, 434. 53 
Printing labor, material\ bes sosc+ sees ones canoe sae eee ae eee Meee ee 2, 299. 55 1, 918. 40 
Document and Folding Rooiin.cs Bos neecec oh eons eee ee 702.93 1, 396. 48 
Experimental gardens and Sregess Soares tise e e'ale a eyaiee ciel a ees eee ee eee 14, 902. 60 11, 980. 34 
IMBC MA Nes ctecicitism ve Mole oie) ucmiacchsiere aiee Stee eee Ce RNC ie nee eon ae 1, 466. 44 924. 56 
Hurniture, (cases; ad Lop airs 4. ogee eases see cme eres eee 4, 305. 97 2, 558. 39 
DADVAany son0 sh ce eeece ans eae ) =A 939. 84 1, 066. 27 
POStagOn. see meraeeeae BSH iovee seas 915. 00 805. 00 
Contingent expenses.....-...-...--..- 8, 502. 38 6, 713. 49 
Quarantine stations for neat cattle 4, 415. 03 2, 006. 43 
Agricultural experiment stations 6, 897. 86 7, 709. 80 
Experiments in the manufacture of sugar..-...-....----- 22-2 eee ee eee eee 13, 391. 93 3, 803. 36 
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Comparison of expenditures during the five months, July 1 to December 1, in the years 
1892 and 1893—Continued. 


Object of appropriation. (Dec. 1,1892. | Dec. 1, 1893. 
ALTERS AE LOND LUV OS Ul EEO 0S see ieee loa Sle tala = aime) a inycie (n=. a wiate's cnisiaieininns= emit $1, 560. 78 $2, 008. 10 
Experiments in the production of rainfall ..-...........2..-.20--cceeene ss 3), 07409 ia 1teeeeeete 
EN UIIES Melati wom UD LO MOM Sy es rtecseere Rieter = mje) c/c ate o.1ata yn male aiayete arateta eraite wee ar erect 432. 46 
nea uol Aci aly ls ENG ee cities at caters laste alm (oyes athe wie see wniseemiee lela kis 232, 489. 45 169, 333. 34 
ANG ce sSrikaeereosig Seat c MAS Sas JEMIMA Oe oS EEE EBL aso Sanaanee 522, 266, 89 435, 509. 37 
Weather Bureau: 
SOIR GS nce. ob Age tar ORB BD SOO NO OSOU AG Bs Tae Basa ABA EE TOBA Be ASH Aanee 71, 254. 82 64, 201. 67 
AMG) Ned TUS ena lay Ne Nees See ee oot e OC oe abr MESmaEsac ae ob Asuchms oGeEene 3, 102. 56 2,978. 96 
CGravakinbeyxey cin Gog eke h)s\een so dec oO Rasa SOIR aDO Ronse MORSE oon bosadene coe 4, 409. 80 1, 641. 54 
General expenses. ....------ 73, 010. 43 65, 875. 87 
General expenses, salaries 109, 129. 22 112, 082. 53 
W. B. stations on the M. and T. Bay Isles in Lake Huron....-.....-.. CORY fon Ie A eecommaseyc 
KRotale Weather (BUreaa on nc aie tects t= clove Scheele ces scare claims aia 260, 976. 50 246, 780. 57 
Grand Aotal for the: Department). <=. /.c2-26)een saan a pe amen 783, 243. 39 682, 289.94 


Below is presented a comparison of the appropriations of the cur- 
rent fiscal year with the estimates of appropriations for the fiscal year 
ending June 30, 1895. This latter shows a reduction in amount over 
the appropriations for the current year of $1,089,656.94, which includes 
$150,000 less in the Bureau of Animal Industry, $100,400 in the Seed 
Division, and $720,000 in agricultural experiment stations.* Omit- 
ting the lastitem, thereremains areduction of $369,656.94 in favor of the 
estimates for the coming fiscal year. 


Comparison of the appropriations for the fiscal year 1894 with the estimates of appropria- 
tions for the fiscal year 1895. 


: Acree, Appropriated Estimated 
Object of appropriation. es Pot for 1895. 
Salaries, DepartnientiOl AP TICUILULS! ssniiceis oetesm i xsi easel aa laine 256, 800. 00 $248, 920. 00 
MurnuuuRes CaSeswAand LEPaltss <5. - ace Sessa ce asin ee nen sea aces 10, 000. 00 10, 000. 00 
iupracy, Wepartment.of Aericulture -- 2-2 conch eee = 2 <= en sie a = 3, 000. 00 6, 000. 00 
Museum, Department of Agriculture ...-.-..---.------------.------- 4, 000. 00 3, 000. 00 
Postage, Department of Agriculture ...-....--..------++----+--00+--- 5, 000, 00 5, 000. 00 
Contingent expenses, Department of Agriculture. .--.--..--.-------. 25, 000. 00 25, 000. 00 
Salaries and expenses, Bureau of Animal industry.-....--..----.---- 850, 000. 00 700, 000. 00 
Quarantine stations for neat cattle ...-......---.-.----.--------«----- 15, 000. 00 12, 000. 00 
Collecting agricultural statistics ....-.-...-..------- ce es casein aeee 110, 000. 00 110, 000. 00 
Purchase and distribution of valuable seeds-..-.-...--.--..----------- 130, 000. 00 30, 000. 00 
Purchase and distribution of valuable seeds, printing, ete .--.-..---- 5, 400. 00 5, 000. 00 
Experimental gardens and grounds ...-...--..-----.-.---.-.--+-+---- 13, 000. 00 11, 000. 00 
Experimental gardens and grounds, labor, etc -...-..-.-..-------.--- 18, 500. 00 18, 500. 00 
Materials, Document and Folding Room ........-....-----2-----.---- 2, 000. 00 2, 000. 00 
TMS sea bions ands Sn Sra Vv ANE Sacre etc eee mine mie == sar i= aieeew  e= mimle a 2, 000. 00 4, 000. 00 
Laboratory, chemical apparatus, ete. .--..-..----.-.-20.-------- 6-28 6, 900. 00 6, 900. 00 
Maboratory, adulteration of food ss=- << =.= .ecmecsen>-c< cases oreo ede 15, 000. 00 5, 000. 00 
PEA DORA LOM yal VOStiCaplONUO LOIS jee eters see ve aioe creteeisiats = eee e eee nia eine ale os 3, 000. 00 
Experiments in the manufacture of sugar ..-.--..2..--.- pals Bicle is esate =i 20, 000. 00 10, 000. 00 
Investigating the history and habits Ob dnsobin eck: ee cee eet 20, 300. 00 20, 300. 00 
Botanical investigations and experiments........-.--.--------------- 30, 000. 00 25, 000. 00 
Vegetable pathological investigation and experiments .--.-....-..--- 20, 000, 00 20, 000. 00 
aT Ser TE NEC UI UE ID hy Te Bane ear oisener = - ho caRaanoeress shona ossac sn ASe 5; 00000) |b 2 Saee Snes sete 
INFLCROSCOPICALITLY, OS 01S AUIONS (ates sate asain = ano ayers ie Foe ie ee rests 2, 000. 00 2, 000. 00 
Pomological information ....-.---------- +2 ---- ee. 2+ +++ teense nesses 5, 000. 00 5, 000. 00 
Investigations in ornithology and mammalogy-....-..--..------------- 17, 500. 00 17, 500. 00 
ING Ol WO RAs esc e pnb ore ao MURS acne Cpe ie coac ards Sona Saaae 20, 000. 00 21, 500. 00 
Inquiries relating to public roads .....--.-.------------------------- 10, 000. 00 10, 000. 00 
ECT O A OMA MV. OSUIS ALLO 2 eae ae ais crea seme aie or Septet he palaa bale ss atthe 6, 000. 00 8, 000. 00 


*This appropriation was left out of the estimates for the ensuing year for the rea- 
son that it was not a proper charge against the Department of Agriculture. The 
payment of the money is made by the U. 8. Treasury directly to the Agricultural 
Experiment Stations, and the Secretary of Agriculture has no control whatever over 
the sums appropriated. 
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Comparison of the appropriations for the fiscal year 1894, ete.—Continued. 


; Seon Appropriated Estimated 
Object of appropriation. 3 seh Lev for 1895. 

Agricultural experiment stations.......-....------------------------- $720, 000. 00 |..-.-- paige cs aoe ate 

Oftice of Experiment Stations....-.-......-.22------220-2-+-----22-ee- 25, 000. 00 $25, 000. 60 

IN[Gipa nto ROMA ares Seer moe ee oe emcee ary aoS So Ao en eee een Renin cr ee schacie 10, 000. 00 

Total 23: «aeconac scr see Oe cee eee eee ee Bee oo aman 2, 372, 400. 00 1, 379, 620. 00 
Weather Bureau: 

Salaries. tem oc as one Sees sas ane sie mnleise site ere ere ee eran == 179, 530. 00 167, 090. 00 

Bel ie Wes aM Me PAIS, Seperate esl a eae ene we ee eerie 9, 700. 00 8, 000. 00 

Contmcent expenses ie occa nieces lee lee ea) ey ele 13, 700. 00 10, 000. 00 

General Ged Me Neos noe ries Bee aaeeer: (Sena acme oo aate moan io ac oc 748, 170. 00 669, 133. 06 

Noballa= W eather Bure alle. Sats sane remc tee te eee sae ere Seah ee 854, 223. 06 


Grand total for the Department 


951, 100. 00 


3, 323, 500. 00 2 


, 233, 843. 06 


The accompanying table presents, by years, the various amounts 
appropriated for the U. S. Department of Agriculture, together with 
the sums disbursed on each, from its inception as a section of the Pat- 
ent Office in 1839 to the year 1893, inclusive, covering a period of fifty- 
five years and involving a sum of over $17,600,000, or an average of 
$309,759.65, a most economic showing for so important an interest as 


agriculture represents. 


The first decided increase in the appropriation for the Department 
oceurred in 1888, when the appropriation for the Bureau of Animal 
Industry was greatly augmented. In 1889 the total appropriation was 
largely increased owing to the provision then made for the “ Agricul- 
tural Experiment Stations;” and the transfer of the Weather Bureau to 
the Department in 1891 nearly doubled the total appropriation. 

lt will be noticed that the amount disbursed for certain years is 
larger than that appropriated. This seeming inconsistency is explained 
by the fact that the unexpended balance of the previous year in each 


case was reappropriated. 


Appropriations and disbursements of the U. S. Department of Agriculture, 1839-1898. 


5 Amount ap- Amount dis- Amount ap- Amount dis- 

Year. propriated. bursed. ex propriated. bursed. 
LSBOR cee ee scas: $1, 000. 00 SHOOROO Wb elSOS seme =m eae $279, 020. 00 $259, 018. 20 
TSE ARE ocala cca tees sees DOO 00nGi 18692 eee eee 210, 197. 70 237, 779. 67 
URAT crscss ras erciei ac lor Oe ape oer cee ake oe aan Beets E870) es eae 156, 440. 00 149, 500. 00 
1G4o aes eetas 1, 000. 00 TOOOSOOM UST le Soe ee ee ares 188, 180. 00 184, 268. 06 
WGA Shaye cnet dee oo 2, 000. 00 22000. Cal NOt = ee caren see 197, 070. 00 191, 362. 92 
BAe iors ance Sea 2, 000. 00 TIONAL eS Bs NSN eR rear a peor 204, 620. 92 206, 941. 77 
SAS Ere carn eee ease 3, 000. 00 OOO OOM Sie mre reeoee ete oe 257, 690. 00 227, 493. 11 
DSA rae ries sim ave mtn eeetel ial -yarc rc catate Sie = amare elles irae eae ets LSTS Lake Bes 337, 380. 00 319, 939, 19 
Bot We etn Saas 3, 000. 00 AB OT ISTO a. <ce a mastaae 249, 120. 00 208, 021. 14 
GAS metatos acces cee 4, 500. 00 ZAR CUO MM sale welt ee oar 194, 686. 96 192, 134. 12 
SEO ap aan nacies 4, 500. 00 Ay 280m |\WUSTS = Saenee eat 198, 640. 00 197, 634. 94 
a5) es Bene 4, 500. 00 4,500. 0Ou1etO= word soca eee 204, 900. 00 204, 860. 00 
USB ete cvecner tise ae 5, 500. 00 4,'500;:002|| E8802. execs ocee 201, 000. 00 199, 861. 73 
NOD can asker Sass 5, 000. 00 6, 207 Sill tBSiE ess ene ese moee 255, 460. 31 247, 608. 84 
19532 eee aess 5, 000. 00 A196: 26) L880 Ses os ees 359, 011. 05 350, 410. 91 
18540 eet ase sees 10, 000. 00 6, 192 SON UL B83, sake eens aeioe 480, 468. 68 463. 013. 20 
[85Siew aes eee 50, 032. 93 34, 744. 28 || 1884 .......24-24. 416, 638. 31 413, 615. 27 
WSGiees oa. aoe ee 30, 000. 00 45,000..00"|| 1885: .--- =--cee cn 655, 190. 00 558, 194. 64 
SOT Seema SIS 3) ae 75, 000. 00 85;000:00:| | 1886! 2. oS eras ee 676, 953. 09 518, 175. 98 
nS ear eS Sees 63, 500. 00 63; 500: 00%|| E887 225.2 seen eee 658. 442. 73 629, 088. 06 
T8592 sane onsets 60, 000. 00 59:'657..20: |! 1888-2 eesebeeeae 1, 019, 219. 06 1, 003, 355. 12 
1860(sassseseceee-s 40, 000. 00 40; 000:00- |), 1889: 52... sc ce eee 1, 132, 996. 68 1, 104, 413.17 
1861eh oA tees 60, 000. 00 50,000.00.) 1890). 225.2. .ccese 1, 087, 765. 19 921, 618. 11 
T8622 e once aeons 64, 000. 00 7A O00 L001 W891 ssa econ at are 1, 334, 502. 03 1, 232, 304. 19 
1863S aes eeeos 80, 000. 00 79) 083-040] LO02-<eemmeeem eee 2, 330, 332. 88 2, 271, 312. 72 
a ae nereee 119, 770. 00 104, 840. 70 || 1893'- 2-2. .csene 2, 540, 060. 72 2, 351, 629. 08 
TSG oe seoeee ae 150, 604. 05 155, 104. 05 ——_—_—_—_—_——_] -——. —. 
USGO cee coh eeeee 167, 787. 82 167, 487. 82 Total....... 17, 036, 781, 11 16, 088, 210. 32 
WSU isicst 2 meace nee 199, 100. 00 189, 400. 00 


DIVISION OF ACCOUNTS AND DISBURSEMENTS. A415 


Inquiry is frequently made as to the availability of a balance remain- 
ing to the credit of an appropriation at the end of a year and the pos- 
sibility of carrying the same to some other appropriation which is 
practically exhausted, for the purpose of continuing work already 
undertaken but which is checked for want of further means. All per- 
sons making such inquiries are respectfully referred to section 3678 of 
the Revised Statutes, which provides that all sums appropriated shall 
be applied solely to the object for which they are respectively made— 
that is, an appropriation for pomological information can not be used 
for collecting statistics, purchasing seed, or for any other purpose than 
that specifically stated in the law. 


DIVISIONAL DUTIES, 


In concluding this report, it is gratifying to be able to state that all 
work of the division is up to date, which is the result of a well-estab- 
lished practice of the office to audit accounts in the order of their 
reception, except in very unusual cases. Attention is also called to 
the fact that there appears to be an impression in the minds of the 
uninitiated that the Division of Accounts of the Department of Agri- 
culture is mainly an office for disbursing public funds, notably salaries 
to employees, whereas it is, as plainly indicated by the title, a ‘‘ Division 
of Accounts and Disbursements.” In this division, unlike disbursing 
offices in other Executive Departments, all transactions pertaining to 
the expenditures of the Department are prepared and fully completed. 
The large part. of the work which is done exclusively in this division 
is in other Departments partially or wholly performed in the various 
bureaus or divisions to which it belongs, thus saving to the disbursing 
offices thereof much labor and serious annoyance; therefore, it is earn- 
estly believed that there is more actual work accomplished in the 
Division of Accounts proper of the Department of Agriculture than in 
any other disbursing office of the Government. In this division are 
kept all records relating to the financial interests of the Department. 
Requisitions for supplies, contracts, agreements, advertising, letters of 
authority, etc., are arranged and filed; inquiries relating to business 
transactions are answered, payments of every description are made, 
and letters transmitting the same are written; all vouchers are com- 
pleted and audited; the estimates of appropriations are finally arranged 
and adjusted; the pay rolls of the Department are made up in and the 
employees paid from this office; the bookkeeping for the Department 
accounts is done here; all work relating to the Appointment Division 
is likewise performed in this office, and much other business of an intri- 
cate and difficult nature, requiring clerical ability of a high order. In 
this connection it should be observed that the employees of the Division 
of Accounis and Disbursements have acquitted themselves of the diffi- 
cult work assigned to them with zeal, faithfulness, and efficiency. 
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Mr. J. B. Bennett, appointment clerk of this Department, has fur- 
nished the following statement, which may be appropriately here 


inserted: 


Statement of the number of officers and employees in the Department of Agriculture ap- 
pointed from each State and Territory and the District of Columbia, and the aggregate 
amount of their salaries or compensations on July 1, 1893. 


Other employees. 
Num- ; Total | Per cap- 
State. ber ap- Salaries. Num- | -compen- Stan P 
pointed. ber. | sation 
per day. 
SANle Ran ana eatin sk Ma cete coer ee Be Eee eke ree 38 SLO NSAT Sa \\ een llerata + olata rar $272. 30 
BAST PUN S GAS es eevee ete avs went teres tat alc are mere geree roe 20 Gx 248, 20) 2 eee ater sleet te 312. 41 
CATE ONDA Maer eration ors Aa imtats oinhet alo xi aleia Blea atearne estes 83 Sosa oR. Doi erate cre eyes) ehatarere eaten 982. 79 
@olorad oF ae as eee kon ace eis HERESY apie tee Seri 9 10 BOUSO8) | came aan | ele epee 1, 144. 45 
COnMeGti outer =csa. sence pte oe ea aisle elmioe 16 a8 CPN ers al aric sect 1, 136. 12 
Delaware 7 2-<ssea 4 SCOR OR aeen sl borcademss 860. 00 
OlOriGatene emesis 22 IEC EREE) Kebeeecl oc cuneate 717. 97 
COMPETE RAGS Son eco dc GN ater eee abe Neauetnones 47 TS SROOR Lome teeta errant 280. 83 
Gah Oneaewecesctiac cen aa ena Seize a ease sere ee ses 3 T50. GON eeepc lo soetaeee 250. 00 
Iilinois...-. 139 113, 646, 24 *3 $11. 20 835. 63 
Indiana... 43 AS75600 OM Peace ase > eee 1, 013.15 
PO Wie eae ac cies eae re coe ior eee ceneceaoee @ passe 31 PA Seto RC Us | RR RES tary tere erat ie 867. 66 
KANSAS Soe sicidate at sens ci ciawele sacic sate Sa Saaicia a sees 84 59086238 eeacce ale eee cise | 703. 40 
POMtALG Key Sac ooh cise wee eis = tesa eee see ee ee 19 ROOT 24 2 ose tes aareew as 547. 75 
SIOUISIOT BD). See. Scene a a eee es Sees eee cera Sox 32 PLA dS lee alk ee es 348. 14 
MOM Osroaat a tact xt cro ame mee Se ase auicg = on este 13 9. STINOSt ae seg ol aaacennes 731. 62 
Maryland i suX go sac ees = Ste as = se eee ese mare 55 50,315. 58 *2 3.00 947. 46 
MAS RACH SOLES vc, - wats aac Machen ences s coe seas 88 TO; CTD 24 lesla toes eae oe 797. 36 
MGCHiG am cha ete oe sek to ae eth e eenesiaes See 67 62; S08s012).| tee Recan-eoee 929. 97 
Mines Ota Los ects ss genes cam Aaa Solera oe aa sere oes 29 Qi 98% 90s. eine ea astoe ane 896. 13 
Mississippi 31 AT OOU 2 Wie teal ee eee 357. 77 
INE IGS OUI ooh oats ste aeyAeun ee ORS ee Eee 79 40:558"55 st cece cle sees | 893. 14 
Mi OnitaN aie S25 Fe Skiers sie ae ee elects lela ara ye seal 9 6,984.20" leis z am aloe sfem comers \ 776. 02 
Nebras Kar. meses: 2 Stesaretcecas ste soesemeee eee eee 88 80; 165313 ||P sea eee ee 910. 96 
ING Va diaiien os o8 noes SEL aa oe nore ee eee ee 3 4-691 108i/eascee shone coe | 1, 563. 69 
New Elam psihirey sa str cjse cess a asieceine aoe site 7 By 22L 06) pias acest 746. 00 
INGW.JiOLee yas cccceeen epee sce sec caaseceaskee seems 35 ie 
BNO Wa OPI tne Soe sc attests AS es crieeeac eee ones 136 
North Carolinan. .u.2ee sacs ania cee eee ee eree cae 45 
iINOrthuDakOtancsecc. scone ee sees Gee seeeoa eae 4 
ODIO eae ei eras seep ce Co ROE awe eee s 64 
WV OS ONE See Terie Be oe ea tel te ae laa eee 
Pennsylvania 


Rhode Island 


ROSAS € en nol Ho stat aein wa Meo ens sia iene ean oe ae ce 


NEG OUND eres. orale oe Says eine eis cle otnig eee oaec seers 
Wasim oG0M oS oescce acc caceee eee aa seaeaeieeaere 
BVI OSD VATOIN a: Seo cra eats s Wace ne cree See eee 
WAS COMMSIM Sao as ce mews etiee ce eee eee eee 
AW oy. Orman Orsi Sets cate oeince amie eee cee macs 
PAMIZON Ge tei =o sae oe Pe 
New Mexico. E 
ORTaR OM Gach sec cicmeeee eae) = eae ee Meee eee os 
MRA, Seer re Nee ae lara aie e Seon eel ree cero ine 


1, 409, 304. 


——s 


* Number of employees whose compensations are per diem, their services being temporary or inter- 


mittent. ‘Their number is included in the number of those appointed. 


Highest per capita: Nevada, $1,563.69; lowest per capita: Indian ‘Territory, $36.50. 


REPORT OF THE DIRECTOR OF THE OFFICE OF EXPERIMENT | 
STATIONS. 


Sir: I have the honor to present herewith the report of the Office of 
Experiment Stations for the year 1893. 
Very respectfully, 
A. GC. TRUE, 
Director. 
Hon. J. STERLING MoRTON, 
Secretary. 


OPERATIONS OF THE OFFICE OF EXPERIMENT STATIONS. 
CHANGES IN THE OFFICE FORCE: 


Mr. A. W. Harris resigned the directorship of the office September 25, 
to assume the presidency of the Maine State College, and the present 
director was at once promoted to succeed him. Mr. I. W. Allen, whe 
has been a member of the staff of the office for several years, was pro- 
moted to the position of assistant director. Mr. Allen also retains his 
work relating to chemistry, foods and animal production, and dairying. 
The remaining force of the office has been reorganized in the direction 
of greater specialization of work. Provision has been made for an 
expert for the departments of horticulture and entomology. The 
Director and all his expert assistants, except the special agents, entered 
the service of the Government through examination under the rules of 
the Civil Service Commission. 


WORK OF THER YEAR. 


During the past year, as heretofore, the Office of Experiment Stations 
has examined the work of the agricultural experiment stations in this 
and other countries with special reference to its practical usefulness, 
and has collated and published data regarding experimental inquiries 
in agriculture for the information of station workers, farmers, and 
others interested in the progress of the science and art of agriculture. 
The wide extent of researches in agriculture in this closing decade of 
the century is indicated by the fact that there are now some 320 experi- 
ment stations in operation in the different countries of the world. The 
number and importance of the publications issued by these institutions 
are ever increasing and the interest taken in their work by intelligent 
farmers aud others is steadily growing. As a result, the task of keep- 
ing thoroughly informed regarding their work, and. of satisfying the 
demand for information, has become a formidable one. As far as prac- 
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ticable, the office endeavors to meet the needs of inquirers through 
its publications, but it-is also obliged to carry on a very extensive cor- 
respondence, which covers almost every subject involved in agricultural 
theory and practice. The amount and quality of the work done in the 
office during the past year will, it is believed, compare favorably with 
that of previous years, and are the best testimony to the faithfulness 
and efficiency of the individual members of the office force. 

Publications.—Nineteen documents, aggregating 1,942 pages, have 
been issued by the office during the past year. Chief among these 
is the fourth volume of the Experiment Station Record, consisting 
of 12 numbers, with a classified’ table of contents and a detailed 
index. This volume of the Record contains abstracts of 29€ bulle- 
tins and 25 annual reports of the American stations, and 71 publica- 
tions of this Department, together with 190 -abstracts of foreign 
publications. The topical arrangement of abstracts adopted in this 
volume has been received with general approval. Résumés of work on 
important subjects by leading foreign specialists have been a special 
feature of the fourth volume. The accounts of station work in the 
Record are necessarily condensed and in many instances largely tech- 
nical. Great pains have been taken to confine the mailing list for this 
publication to such persons as would make the best use of it, butit has 
been found necessary to considerably enlarge this list to meet the 
demand for the Record among intelligent farmers. 

Among the other publications of the office, the following deserve 
special notice: : 

The Handbook of Experiment Station Work (Bulletin No. 15) is a 
popular résumé of the publications of the stations during nearly twenty 
years. It consists of several hundred short articles arranged in an 
alphabetical series, with numerous cross-references. It contains much 
useful information on a great variety of subjects, showing in brief what 
the stations have accomplished since their establishment in this coun- 
try, and will aid in making the results of experiments in the different 
States available to farmers throughout the country. It will also be 
useful in pointing out the gaps in experiment station work, and will 
thus indicate to station workers in what lines their investigations may 
profitably be undertaken. In many instances further experiments ars 
‘needed to prove the reliability of the results thus far obtained. The 
demand for the Handbook has been very great, and promises to continue 
as the bulletin becomes more widely known. 

In January, 1893, the National League for Good Reads held a con- 
vention in the city of Washington, the proceedings of which have since 
been published as Bulletin No. 14 of this office. The addresses made 
at that convention bring out clearly the need of earnest effort for the 
improvement of our country roads, and also show something of the 
good which has been accomplished by intelligent methods of road con- 
struction. It is hoped that this document will help to increase the 
interest in this subject throughout the country and will prepare the 
way for the future work of this Department in the same line. 

The work of the experiment stations in this country has thus far 
related almost exclusively to improvements in the kinds and culture of 
crops and to theif use as food for domestic animals. It seems desirable 
that questions relating to the use of our agricultural products as food 
for man should also be considered by these or similar institutions. A 
suggestive article by’ Mr. Edward Atkinson, regarding the establish- 
ment of food laboratories in connection with the stations, has recently 
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been issued as Bulletin No. 17 of this office. The office has also under- 
taken the work of collating information regarding the methods and 
results of food investigations at home and abread. Itis hoped that 
this work will serve as a basis for further studies by such stations as 
have the proper equipment of men and resources for this line of inves- 
tigation. 

‘In view of the increased attention to the feeding of sheep for mutton 
im some sections of the country, and the need of more abundant forage 
for these animals, especially during the autumn, a Farmers’ Bulletin 
(No. 11) on the eee and uses of the rape plant was | prepared for 
general distributio The author of this bulletin is Prof. Thomas 
Shaw, of the Datario Agricultural College, who has devoted much time 
to experiments with this plant. 

Card index of experiment station literature—The work on the card 
index of experiment station literature has proceeded steadily, but for 
various reasons it has not been practicable to print and distribute as 
many cards during the year as was hoped. The installments of the 
card index thus far sent out include 3,300 cards, covering most of the 
literature for the years 1890 and 1891.. The office has on hand the 
manuscript for the cards covering the earlier literature of the stations 
and these will be printed next in order. Enough of the index has been 
distributed to the agricultural colleges and experiment stations te dem- 
onstrate the usefulness of this work, and these institutions are very 
desirous that the index should be brought up to date at the earliest 
practicable time. It is hoped that it will hereafter be practicable to 
print these ecards with such regularity that within a few months the 
arrears of the work will be cleared away. After this is done the index 
can easily be kept up to date. Free distribution of this index has been 
made only to agricultural colleges and experiment stations. Congress 


‘has granted permission to sell sets of the index at a price covering the 


expense of printing them. This has been fixed at $1.25 for a set of the 
division blocks and ecards and $2 per thousand for the index cards, 
About 175 sets have been printed forsale, a considerable number of 
which have already been asked for. 

World's Fair work.—In common with other branches of the Depart- 
ment, the Office of Experiment Stations has given a large share of its 
time during the past year to work connected with the World’s Colum- 
bian Exposition. This work has been carried on in coéperation with 
committees of the Association of American Agricultural Colleges and 
Experiment Stations, After the plan of the codperative college and 
station exhibit had been matured by the office and the committees, the 
several colleges and stations prepared their exhibits under the direc. 
tion of the committees. The preparation of an exhibit of the work of 
the office and the planning of lahoratories illustrating methods of college 


and station work in chemistry and biology were assigned to this office, 


The transportation and installation of the exhibit were also done under 
direction of this office 4nd proved to be a much greater task than 
was anticipated. Members of the office force acted as directors of the 
exhibit during three months of the Fair and assisted in the work of 
demonstration in the laboratories connected with the exhibit. A brief 
account of the exhibit is included in the report of the Assistant Secre- 
tary (page 80). 

Relations with foreign experiment stations.—The visits made to foreign 
experiment stations by Prof. W. O. Atwater as representative of this 
office have brought the office into cordial relations with many of the 
most distinguished foreign investigators. Numerous foreign workers 
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in agricultural’science have visited this country during the past year 
and there have been many opportunities for persona! conferences which 
have brought the office much interesting information and have estab- 
lished relations with foreign institutions which will undoubtedly be of 
mutual service in the future. The office has also by correspondence 
and exchange of publications largely increased its acquaintance with 
the methods and results of work in agricultural science throughout the 
world. It is hoped that before long the office will be in regular com- 
munication with all the institutions which are working in the same 
lines aS our own experiment statious. 

Visiting stations and conventions.—Owing to the press of other work, 
particularly in connection with the World’s Fair, members of the office 
force have been able to visit only a few stations during the past year. 
Representatives of the office attended the annual convention of the 
Association of American Agricultural Colleges and Experiment Sta- 
tigus, and the agricuitural congresses held at Chicago. 

Collection of publications.—Not only have the current publications of 
the stations been carefully collected and catalogued, but much has been 
done toward completing the files of earlier publications and obtaining 
publications issued byforeign stations. 

During the past year the office has been the intermediary for a num- 
ber of exchanges of the rarer publications between different stations, 
and as far as practicable is desirous of aiding the stations in completing 
their files of station and other publications. ; 

Matling list of the office.—During the past year, as heretofore, the 
office has taken great pains to revise its mailing lists so as to insure 
the distribution of its publications to those who will make good use of 
them. The number of requests for these publications from institutions 
for research and education, journals, and individuals in this and other 
countries is steadily increasing. At the request of the Division of - 
Statistics, a copy of a single number of the Experiment Station Record 
was sent to 2,500 of its county crop correspondents. As the result of 
this distribution, nearly 2,000 of these correspondents asked to be 
added to the list of regular recipients of this publication. As the pub- 
lications of the office are very largely works of reference and treat of a 
wide range of subjects, there is a growing demand for complete sets of 
these publications. 

Reports of the colleges having agricultural courses.—The reports of the 
colleges receiving appropriations under the act of Congress of August 
30, 1890, as deposited in this office during the past year, have indicated 
that these institutions are in general taking increased interest in the 
educational needs of farmers. It is gratifying to note the efforts being 
-made to attract the youth more numerously from the farms to the col- 
leges by the establishment of short courses. The attempt to extend 
the influence of the colleges into the homes of the farmers through 
courses of home readings is also to. be commended. Statistics relating 
to these institutions and some general statements regarding their work 
are given in another part of this report (page 448). : 

New work.—In addition to work along the lines above referred to, 
plans are being made for disseminating a larger amount of practical 
information in popular form. The effort will be made to give the farm- 
ers throughout the country prompt news regarding the results of inves- 
tigations at the several stations, as far as this is practicable with the 
cooperation of agenéies already in existence for the diffusion of infor- 
mation. In many cases the work done at a single station is of interest 
and importance to the people in many regions, and it is only just that 
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they should receive word concerning it from an authoritative source. 
The stations are so largely supported from the national treasury that 
whatever they accomplish belongs to all our people. 

As the work of the stations progresses, the need of more complete- 
facilities for ascertaining what has been done in any particular line of 
investigation is increasingly felt. In order that the time and energy 
of the investigator may be wisely conserved, he should be provided with 
ready means for obtaining the information he requires in order to plan 
and “properly conduct his investigations. As this office necessarily 
traverses a wide range of liter ature on agricultural science, it has 
unusual opportunity for bibliographical work in these lines. Arrange- 
ments have been made with a view to accumulating and indexing such 
bibliographical information as is likely to be of service to station work- 
ers. Digests on special topics are also contemplated. 


PRACTICAL EXPERIMENTS AT THE AGRICULTURAL EXPERIMENT 
STATIONS. 


With a view to showing some of the ways in which the stations are 
doing work of immediate practical benefit to farmers, the following 
brief accounts of recent experiments in several different lines have 
been prepared for this report. 


THE MANUFACTURE OF CHEKSE. 


Cheese-making has been the subject of one of the most extensive and 
thorough investigations of a single farm operation ever undertaken by 
the experiment stations. Various stations had from time to time 
reported observations covering a few trials, but there was until late 
years a lack of continued systematic study of the subject in all its 
details and under all conditions. About three years ago the New 
York State Station in codperation with the State dairy commissioner 

commenced a series of investigations in cheese-making which have 
been continued through three seasons and are not yet completed. The 
object has been to determine the losses in the process of manufactur- 
ing milk of varying richness into cheese, the exact sources of these 
losses, and the means of reducing them to a minimum. The experi- 
ments have been of a most thorough and systematic nature, and have 
been carried on in each month of the working season, both at the sta- 
tion at Geneva and at a number of different cheese factories within the 
State. Milk of varying richness, from skim milk to milk made abnor- 
mally rich by the addition of cream, has been used in these experiments, 
and the details of manufacture have been varied to inciude a very 
wide range of treatment of the milk, the rennet, the curd, and the 
green cheese. 

In all some 150 separate experiments have already been made. The 
details of the cheese-making have been carried out by expert cheese- 
makers and in every case the milk, the waste products, and the cheese 
have been analyzed at the station. The studies embrace among other 
things the following subjects: Losses of milk constituents in cheese- 
making; effect of composition of milk on the yield and composition of 
cheese and on the loss of milk constituents in making; comparisons of 
the Cheddar and stirred-curd processes, of commercial and homemade 
rennet extract, and of using different amounts of rennet; and the 
changes taking place in the ripening of cheese. The investigations 
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are still in progress. Some of the indications which they have thus 
far furnished are as follows: : 

The proportion of the fat in the milk lost during the process of manu- 
facture varied considerably, but averaged between 73 and 8 per cent, 
or roughly about one-third of a pound of fat for each 100 pounds of 
milk used. The loss is fully as small as, if not smaller than, the losses in 
butter-making with improved appliances, and considerably less than 
the average losses where ice igs not used in raising thecream. In normal 
milk the loss appeared to be independent of the percentage of fat in milk, 
i. @., was very nearly the same from normally rich milk and from poor 
milk. The variations in loss of fat were due either to the condition of 
the milk or to some special conditions employed in the manufacture. 
In the case of skimmed milk the proportion of fat lost was greater, 
and in the case of milk to which cream had been added the loss was 
_ less than from normal milk. 

The loss of casein and albumen, or the cheesy constituents of the milk, 
did ndt appear to be affected by the percentage of these constituents in 
the milk. It was practically the same whether skim milk, normal milk, 
or milk to which cream had been added was used. It amounted to 
about 24 per cent of the entire amount contained in the milk, or about 
124 ounces per 100 pounds of milk. 

As to the effect of the composition of the milk on the yield of cheese, 
the investigations thus far have shown the fat to be by far the most 
prominent factor indetermining the yield. In nearly all the experi- 
ments made the yield of cheese has been proportional to the percentage 
of fat in the milk, being higher with. milk richin fat. This held true in 
the case of cheese made from skim milk and from milk to which cream 
had been added. Nor was this entirely due to the additional amount 
of fat which the richer milk added to the cheese, for it was found as a 
rule that more water was retained in the cheese when the milk was 
richer in fat. In fact, the fat appeared in most cases to have consider- 
able influence on all the milk coustituents recovered in the cheese. As 
an average of the work of two seasons, it was found that for every 
increased pound of fat in the cheese there was also from one-third to 
1 pound more water and about $4 ounces more casein and albumen. 

This brings out inastriking manner the desirability of using milk rich 
in fat for cheese-making, and indicates that rich milk is not less desirable 
in cheese-making than in butter-making. In fact, it has led to the 
statement that “the so-called cheese cow—i. e., the cow which is good 
especially for cheese rather than for butter—does not exist, and that 
wherever a cow is found that is good for cheese-making purposes, the 
milk of that cow is equally good for the manufacture of butter.”* The 
result of the Columbian dairy test points in the same direction. 

An increase of casein and albumen in the milk was generally, although 
not always, accompanied by a slight increase in the yield of cheese and 
in the amount of casein and albumen recovered in the cheese per 109 
pounds of milk. 

in general the fat in the milk exercised a greater influence upon the 
composition of the cheese than any other constituentof the milk. The 
percentage of fat in the cheese increased, as a rule, when the percentage 
of fat in the milk increased, and vice versa, but this increase was irreg~ 
ular and was not proportional to the increased fat content of the milk. 
The water was the most variable constituent of green cheese. There 


*W. W. Cooke, Vermont Station Annual Report for 1892, p. 123. 
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did not appear to be any definite relation between the percentage of — 


casein and albumen in normal milk and the percentage in the cheese, 
To summarize, the amount of fat in the milk used for cheese-making 
had very little effect on the loss of fat, except in the case of skim milk 
or miik to which cream had been added; but it affected the per cent of 
fat in the cheese as well as the proportion of other ingredients recov- 
ered in the cheese, and very materially affected the yield of cheese both 
from normal milk, skim milk, and milk to which cream had been added. 
The amount of casein and albumen in the milk, on the other hand, 


had no effect on the loss of these ingredients, no definite effect on the 


composition of the cheese, and only a slight effect on the yield of cheese. 


. These results have been corroborated by experiments at the Minnesota — 


and Vermont Stations. 

On an average of all the experiments thus far reported by the New 
York Station, 100 pounds of average whole milk yielded 10:78 pounds 
of green cheese, and for each pound of fat contained in the milk there 
was made 2°65 pounds of green cheese. That is, a milk containing 4 
per cent of fat yielded 16-76 pounds of green cheese per 100 pounds, on 
an average. The average milk of all the experiments contained 4°07 
per cent of fat, and hence the milk averaged 10-78 pounds of green 
cheese per 100 pounds, as stated above. The yield as calculated from 


_ the percentage of fat was much more nearly eonstant than that calen- 


lated from the quantity of milk. The average yield of cheese per 106 
pounds of milk in each of the separate series of experiments was 12:35, 
9-90, 10°12, and 10-76 pounds, respectively; while the yield of cheese per 
pound of fat in the milk was 2°71, 2°63, 2°54, and 2-74 pounds, respec- 
tively. Hence, there can be little doubt that the percentage of fat in 
milk is a good indication of its value for cheese-making, and may serve 
as the basis for paying for milk at cheese factories. 

As between the Cheddar and stirred-curd processes, the losses in 
mantfacture and the quality of the cheese were essentially the same 
by both, but the Cheddar process retaifed a little more water in the 
cheese as a rule, and consequently made a little more cheese from a 
given quantity of milk. 

Cutting the curd in hard or in soft condition gave practically the 
same results as to the loss of milk constituents, theyield of cheese, and 
its quality. 2 


EXPERIMENTS IN RAISING AND BREEDING SHHEP. 


The question of the economical raising of sheep has received atten- 
tion at the lowa, Massachusetts State, Michigan, Minnesota, New York 
Cornell, South Dakota, Texas, Utah, and Wisconsin Stations, especially 
at the last-named station. At this station quite large flocks of sheep 
are kept, with a trained shepherd to care for them and an expert to 
plan and superintend the experiments in feeding, treatment, and breed- 
ing. 

Peeling grain to unweaned lambs and to ewes.—The Wisconsin Station 
has made two series of experiments to compare the effects of feeding 
grain to unweaned lambs, or to their mothers, with feeding no grain to 
either. The object was to ascertain whether grain could be profitably 
fed when lambs and ewes were running together on a good pasture, 
and if so, whether it was better to feed it to the lambs or to the ewes. 
The grain was a mixture of linseed meal, corn meal, and wheat bran. 
The conclusion was that “it paid to feed the lambs all the grain they 
would eat. The lambs that have previously received grain will not 
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lose in weight because of the weaning. As a result of the grain feed- 
ing they have gradually become able to feed themselves, and when the 
weaning period arrives they do not fret or require the assistance of 
their dams to keep gaining weight.” There was little or no result from 
feeding the grain to the ewes, aud the conclusion is reached that “when 
the ewes have been properly fed during the winter so as to be in good 
condition at lambing time, it does net pay to feed them grain when on 
good pasture with the object of securing more rapid and profitable 
gains in the lambs.” In another trial the profit was $1.49 more from 
three lambs receiving grain than from others without grain. : 

Oost of fattening lambs.—Lambs ten days old were fed at the Wis- 
consin Station on cow’s milk from a bottle. The feeding lasted three 
weeks. The cost per 100 pounds of gain during this time, with milk 
at 60 cents per $00 pounds, was $3.47. They were then changed to 
sweet skim milk, oats, green clover, and green fodder corn, and fed for 
four weeks. Valuing skim milk at 25 cents per 100 pounds, oats at 
26 cents per bushel, ete., the food per 100 pounds of gain cost $2.30. 
From that time on the cost gradually increased with the weight of the 
lambs and the amount of grain they required, until, when five months 
old, the cost was $4.50 per 100 pounds of gain. Compared with.pigs 
the lambs did exceedingly well, both in cost of food and in gain. 

The same station reports a comparison of feeding grain to lambs, 
(1) for about two months before weaning, (2) for about four and one-half 
months between weaning and fattening, and (3) during fattening only, 
fer about three months. The grain was a mixture of corn meal and 
linseed meal with oats and bran. In the first period (unweaned), the 
three lambs in the grain-fed lot gave a profit of $1.49 more than the three 
without grain. In the second period (after weaning), five grain-fed 
lambs gave a profit of $2.14 more than those that had not received 
grain. in the third period (during fattening), the lot which had pre- 
viously received no grain gained 8 pounds more than the others, and 
the cost of the gain was only 8 cents less. “The previous feeding of 
the lambs had no effect on their progress in fattening during the 
third period. * * * It paid to feed the lambs grain through all the 
periods.” 

The New York Cornell Station compared the cost of fattening lambs 
on the following rations: (1) Timothy hay, whole corn, and roots; (2) 
wheat bran, cotton-seed meal, clover hay, and roots; (3) whole corn, 
wheat bran, cotton-seed meal, timothy hay, and roots; and (4) whole 
corn, wheat bran, cotton-seed meal, and timothy hay. Ration No. 2 
was much the richest in protein (nitrogenous materials) and No. 1 the 
poorest. The cost per 100 pounds of gain in live weight was: Ration 
No. 1, $7.59; No. 2, $6.03; No.3, $6.36; and No. 4, $7.82. : 

At the Iowa Station the following rations were compared: No. 1, 
oats, linseed meal, bran, and hay; No. 2, shelled corn, hay, and oat 
straw; and No. 3, oats, shelled corn, bran, linseed meal, and hay. The 
lambs weighed from 65 to 100 pounds each at the beginning of the trial, 
aud were fed on the above rations continuously from December 1 to the 
following April. No. 1 was the richest in protein and No. 2 much the 
poorest. With linseed meal at $25, bran at $16, hay at $5, and straw 
at $2 per ton, and oats at 253 cents and corn at 30 cents per bushel, 
the cost per 100 pounds of gain in live weight was’as follows: No. 1, 
$6.20; No. 2, $5.70; and No. 3, $5.65. “The corn-fed lambs (No. 2) 
made no apparent gain. The gain in weight seemed to be the result of ~ 
fattening instead of growing.” 


. 
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The Michigan Station reports a comparison of corn silage with roots, 
each at $2.50 per tov, when fed with wheat bran and oats at current 


prices, The cost per 100 pounds of gain was $4.96 on silage and $4.38 


on roots. 

Linseed meal and cotton-seed meal were compared on young lainbs 
at pasture at the Wisconsin Station. From July 16 to September 24 
one lot was fed all it would eat of a mixture of equal parts of linseed 
meal and corn meal, and another lot a mixture of equal parts of cotton- 
seed meal and corn meal. Valuing corn meal at $14, linseed meal at 
$20, and cotton-seed meal at $25 per ton, the cost of food, exclusive of 
pasturage, per pound of gain in weight was 2 cents for the lot on lin- 
seed meal and 34 cents for the lot on cotton-seed meal. The average 
gain per week was 3:3 pounds for the former (linseed meal), and 2-95 
pounds for the latter. 

in four out of five experiments reported a nitrogenous ration, i. e., 
one relatively rich in highly nitrogenous feeds as linseed meal, clover 
hay, etc., gave a more rapid gain in live weight than a carbonaceous 
ration, or one made up principally of foods poor in nitrogen, as hay, 
straw, corn meal, ete. 

Shearing wethers before fattening them.—The question of the expe- 
diency of shearing wethers previous to the commencement of the fat- 
tening period has been studied at the Wisconsin Station for two sea- 
sons. The first season wethers were shorn in December and again in 
April; and in the second season early in November and again in March. 
The results were unfavorable to the practice the first season, but the 
second season’s result ‘affords evidence of some advantages connected 
with shearing twice that can net be overlooked.” In the latter trial 
the sheep shorn twice yielded the most wool, but the fiber was shorter; 
they also gained slightly more in weight, though the difference was. 
small. 

Breeding.—The Wisconsin Station has undertaken to produce an‘all 


around mutton and wool sheep by crossing a Shropshire ram on an 


American Merino ewe. The results thus far are very encouraging, as 
will be evident from the following extracts from reports on the subject: 


In quality the wool of the first cross is slightly inferior to the Merino and 
much superior to that of the Shropshire. I¢ is finer, softer, and purer than that of 
the Shropshire, while it is only inferior to the wool of the Merino in fineness. 

In condition the first cross wool is bright, and owing to the density of the fleece it 
keeps clean. The wool might be improved somewhat in respect to its strength, for 
it appears to have lost some of the elasticity and strength of fiber that is noticeable 
in the Merino wool. * * * 

The body of the sheep shows marked improvement towards a mutton type from 
that ofthe Merino. * * * 

The wool of the second-cross ewes is larger than that of the Merino or the first 
cross, but it is not equal to either in density or evenness. It is inferior in fineness, 
softness, and purity, but in these respects it is superior to typical Shropshire wool. 


-Itis a bright, strong, and long wool, that would bring a high price in present mar- 


kets. In critically examining the appearance of the second cross it is evident that 
the Shropshire type is closely approached. In form the sheep of this cross are long 
and possessed of the rotundity of form that is a Shropshire characteristic. * * * 
A marked improvement has been made over the first cross, particularly in the plump- 
ness of the thigh and fullness between the hind legs. There appears to be no evi- 
dence of a decrease in constitution. * * * 

As the third crosses are the lambs of this year it would be attempting too great a 
forecast to place an estimate on them based on their present appearance. They do 
not, however, show many of the loose folds of skin that have been observable in the 
lambs ‘of the first cross at their ages. It seems that they will be very similar to the. 
second cross in type and fleece. We have, however, sufficient data from the previous 
crosses to believe that they point the way to those who wish to supplant their Merino 
flocks with sheep of mutton qualities. 
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HOME-MIXING OF FERTILIZHES. 


The feasibility and desirability of home-mixing of fertilizers have 
been clearly demonstrated by the stations. The published results of 
investigations by stations engaged in the examination of fertilizers 
leave no doubt regarding the tact that ‘from such raw materials as are 
in our markets, without the aid of milling machinery, mixtures can be 
and are annually made on the farm which are uniform in quality, fine, 
and dry, and equal in all respects to the best ready-made fertilizers.” 

The nature of the investigations by which these conclusions have beer 
reached isillustrated by recent work in this line at the New Jersey Sta- 
tion. A comparison at the station (reported in its Bulletin No. 93) of ten 
samples of home-mixed fertilizers with twelve leading manufactured 
brands showed that in two samples of the former the fineness closely 
approached perfection, 90 per cent, and in one case fell below 70 per 
cent; inthe manufactured brands the greatest fineness was 86 per cent, 
and in two cases it fell below 70 per cent. It appears from these 
figures that farmers using the ordinary appliances of the farm and 
working on the high-grade materials readily obtainable in the market 
make even better mixtures than the manufacturers. Z 

The average composition of all manufactured fertilizers examined by 
this station during 1892 and of the home mixtures examined during 
1893 was as follows: 


s | Available 
Fertilizer. Nitrogen. phespreee Potagh. 
; acid. $ 


Per cent. Per cent. Per cent. 
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If manufacturers’ mixtures had contained as much actual food as the home mix- 
tures the total amount sold last year would have been contained in 23,172 tous, 
instead of 33,821 tous, or a difference of 10,649 tons; that is, the 10,649 tons of mate- 
rial mixed, bagged, freighted, and sold as part of the various brands contained ne 
plant food whatever, and was, therefore, entirely useless. 

[Now, it has been shown that the average charge of manufacturers for mixing, 
bagging, shipping, etc., is $8.53 per ton.] Since it costs\no more to mix, bag, 
freight, and sell a high-grade mixture than a low grade, the cost to the farmers for 
handling this worthless material amounted in 1892 to $90,835. It has besn shown 
by the work of this station that the average composition of mixed fertilizers and 
the fixed charges of the manufacturers have not materially changed in the last ten 
years. The total sales reported during this time were 247,000 tons, containing, on 
the same basis of comparison, 77,000 tons of worthless material, which cost farmers 
over $656,000, and from which they could expect no returns whatever. The manu- 
facturers are not altogether to blame for this state of affairs; they aim to supply the 
demands of their trade, which are too often for cheap goods. = 


The home mixtures examined represented a purchase of 700 tons. 
The average station valuation of the different samples exceeded the 
cost by $4.11. Comparing the average cost per pound of the nitrogen, 
phosphoric acid, and potash in these mixtures and in the manufactured 
brands sold in 1892, we have: 


Available 
Fertilizer. Nitrogen. | phosphoric| Potash. 
acid. k 
| 
Cents Oenis. Cents. 
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If the constituents in the average home mixture this year had been bought at 
these [the manufacturers’] figures the cost per ton would have been $49.27 [whilo 
the actual cost was $29.70]. * * * The difference of $19.57 per ton, applied 
to the 700 tons represented, makes a total of $18,699. This is certainly a good return 
for cash payments instead of credit, for selecting materials suited to the needs of 
the soil and plant instead of buying hit or miss, and for using the regular labor of 
the farm in mixing instead of paying others who do the work no better. 

The actual cost of mixing, in the experience of Rhode Island farmers 
who have tried it, varies from $1 to $1.50 per ton (Rhode Island Station 
Bulletin No. 23). . 

_ ‘The most obvious advantages of the practice of home-mixing of fer- 
tilizers which an investigation of the subject appears to demonstrate 
ares uj 
(1) Reduction in expense.—This is clearly brought out in the figures 

given above. 

(2), A definite knowledge of the nature of the plant food employed.— 
Each ingredient can be separately examined by the purchaser, inferior 
materials can be readily detected, and those best adapted to special 
needs selected. ‘It is self-evident that an intelligent farmer by home-, 
mixing is better able than anyone else can be to adapt the composition 
of his fertilizers to the special requirements of his land as well as of 
his crop.” 

(3) The indirect educational advantages.—This is probably the strong- 
est recommendation of the practice. It encourages a spirit of inquiry 
among those using fertilizers, and leads them to study and apply the 
results of agricultural research, thus contributing much toward the 
fixing of the practice of farming on a rational, scientific basis. 

With the vast amount of station literature sent broadcast through 
the country, giving the latest and most reliable information on the best 
sources of supply of fertilizing materials, the most effective mixtures 
and combinations for different crops and soils, and the best methods of 
application, there is no reason why intelligent home-mixing of fertilizers 
should not be generally practiced to the marked advantage of the farm- 
ing community. ; 

BARNYARD MANURE. 


This important farm resource has been the subject of study by sev- 
eral experiment stations in past years, but to the New York Cornell 
Station (Bulletins Nos. 13, 27, and 56) belongs the credit of carrying on 
the most thorough and comprehensive work in this line. The investi- 
gations of this station, continued during the past year, have been 
especially valuable in calling attention in a striking manner to a some- 
what neglected phase of American farm management. They have 
clearly brought cut the high value of the manure annually produced by 
the various classes of farm live stock, the influence of food, age of 
animal, amount of bedding, and other factors on its quality, and have 
led to suggestions of means of improving the present. wasteful methods 
of managing manure. 

The following table gives the kind of food used and the amount and 
quality of the manure produced during the winters of 1891-92 and 
1892-93 by the classes of farm animals named, fed liberally and supplied 
with sufficient bedding to keep them clean: 
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Amount, composition, and value of manure produced by different kinds of farm animals. 


Amount and value per 
Analyses and value per ton of manure. 1,000, pounds live 
weight per day. 


imals. Food. Won sae ey Soa Me 
hg oe ; Nit Phos- Value |Pounds| Value! Value 
W ater. ae phoric |Potash.| per per per per 
gen. 


acid. ton.* | day. | day.* | year.* 


Per ct.| Per ct.| Per ct. | Per-et. ‘ | : 
Sheep..-.| Hay, corn, and oats; or| 59°52 | 0°768| 9°391 | 0°591 | $3.30 34°1 | $0,072 | $26.09 
hay, wheat bran, cot- | | : 
ton-seed meal, and 
linseed meal. | ! 
Calves...| Skim milk, corn meal, W733 0 °497 172 532) 12.18 67°8 .067 | 24.45 
wheat bran, and hay ; | 
or corn meal, linseed | 
meal, wheat bran, and 


lay. 
PATS eee Skim milk, corn meal, 74°13 0 840 390 320 3. 29 83 6 .167 | 60.88 
and meat scraps; or ; 
corn meal, wheat 
bran, and linseed | 
meal. | 
Cows -..-| Hay, silage, beets, 75°25 | 0:°426 290 440 2. 02 74:1 . 080 29, 27 
wheat bran, corn 
meal, and cotton-seed 
meal. 
Horses...| Hay and a mixture of | 48°69 | 0:°490 1260 “480 2, 21 43 °8 - 076 27. 74 
oats, corn meal, and 
wheat bran. | 


i 


* Valuing nitrogen at 15 cents, phosphoric acid at 6 cents, and potash at 44 cents. 


‘It will be observed that the largest amounts of manure (mixed 
excrement and litter) recovered per day were obtained where the food 
was highly nitrogenous, as in case of pigs, or largely liquid, as in case 
of calves. In either case the increase was due to an increased secretion 
of urine necessitating the use of a larger supply of bedding. 

The table shows further that the actual amount of nitrogen recov- 
ered in the manure Is in every case considerably larger than that of pot- 
ash and about twice that of phosphoric acid, and confirms the statement 
that barnyard manure is a valuable source of nitrogen—the most fugi- 
tive and therefore the most costly element of plant food. 


As the values given [in the above table] have been based on those given for the 
value of commercia! fertilizers it does not follow that any farmer under all conditions 
will be able to get that value from the manure any more than he is guarantied to 
receive that value from the same amount of plant food in commercial fertilizers. 
It may be the prices given are too high and that they should be greatly reduced or 
even cut in two. The value per pound of each fertilizing ingredient should be 
determined by each farmer for himself as he determines whether he can or can not 
afford to buy commercial fertilizers at the market price. These values, however, 
atford a means of comparing the value of manures made by the different kinds of 
domestic animals and vary from $24.43 per year from calves to $68.88 per year from. 
pigs. These values are calculated for the year at the same rate and value for the 
whole year as the average of the experiments, which would probably be somewhat 
teo high for the classes of animals that are turned to pasture a considerable portion 
of the year; for animals that are kept in stalls or pens throughout the year there is 
no reason why the average of these experiments will not represent the production 
and value for the whole year. It is, therefore, evident that barn manures, when 
produced from fairly nitrogenous food liberally fed, contain a much larger proportion 
of nitrogen than either phosphoric ‘acid or potash, and that where commercial 
fertilizers are used with such manures the most economical application will be 
secured by applying a much larger proportion of phosphoric acid and potash in the 
commercial manures than is usually sold in complete fertilizers throughout the State. 


There is more variation in the fertilizing value of different feeding 
stufts than there is in the value of the excrement from different kinds of 
domestic animals usually kept on the farm. These experiments, as 
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well as others carried out by the Maine Station, clearly demonstrate the 
fact “that the quantities of nitrogen, phosphoric acid, and potash of 
the manure stand in direct relation to the quantities of the same ingre- 
dients in the food.” In the experiments at Cornell the average per- 
centages of the different fertilizing ingredients in the food which were 
> . . . . 
recovered in the excrement were as follows: Nitrogen, 70; phosphoric 
acid, 62; potash 83; average of all three constituents, 71. 

Without doubt the. general average of the plant food recovered is considerably: 
lower than would be the case in ordinary practice where a larger proportion of 
mature animals are kept. It is frequently stated in general terms that 80 per 
cent of the fertilizer value of animal food is recovered in the excrement, and when 
we consider that of the eleven experiments five were made with young animals, it 
is fair to presume from the results of these experiments that considerably more 
than 70 per cent wouid be recovered in ordinary practice, particularly if a con- 
siderable portion of the stock fed were fattening animals. 

It is reasonable to infer that the crop-producing power of the manure 
produced by a given kind of animal will be largely determined by the 
kind of food consumed. 

The following table, adapted from Pennsylvania Report for 1890 (page 
27), shows the variation in the manurial value of some of the more 
common farm preducts. 


Manurial value of farm products. 


Value per ton. 
x ; : me aes | eas, 
arm product. j : eye | value o 
Nitrogen. Bhospligee! Potash. | ‘Total. | $10 worth. 
C. o | | 
CEU O Wale a Var aners ote \=qalaia ain miemeisra7ei steam. opal 27 $3.47 $0. 57 $1. 06 $5. 10 | $5. 10 
(GIONS Wek Sopa. ao OcOR BOE ESR ae eHee noe 6. 83 78 | 1, 46 9, 07 9. 07 
IP OUAbOR Sr. cate oe mata a die wlele sie emolsa are civics Le 19 .22 246 1. 87 az 
UTIVOEADI 0) CD Oe See a Tee a ache el a SaSe 2.00 | 2. 10 12. 45 7.78 
RIMS SCORING Al ee acise aaeierennee ceieewice ee 17. 87 2.95 99 pales ab 7.54 
Cotton-BOedsIMOalzsacteesoecchie se. eke thee 23. 06 2.04 2. 25 28.35 10.12 
6, 38 74 . 63 7.75 | 2. 58 
6.21 87 .30 7.43 3. 86 
5. 62 . 88 . 80 6.75 3.78 
6. 74 . 63 . 62 7.99 | 2. 96 
1.73 24 Slope, 2.09 | . 88 
15. 40 1.61 . 20 | 17.2 . 69 
9. 04 2.60 | 14} 11.78 1.18 
| 


An examination of this table will reveal in the first place the neces- 
sity of distinguishing between feeding value and fertilizing value. It 
will be seen, for instance, that corn, which is so highly esteemed as a 
feeding stuff, has a very low fertilizing vaiue. Clover hay has a 
fertilizing value almost as high as its selling price. It is fair to assume 
that a ton'of the hay will produce a greater value in manure than a 
ton of corn meal. Other examples might also be taken from the table 
which would show that the fertilizer value by no means runs parallel 
with the feeding value. Im order to form a correct estimate of the 
probable value of the excrement produced, the actual amounts of 
nitrogen, phosphoric acid, and potash in each feeding stuff used must 
be known, aS well as the kind and age of the animal employed. 

_-The table illustrates, moreover, the intimate relation which exists 
‘between the feeding of live stock and the maintenance of the fertility of 
the soil. We see from it— 

That the farmer who seils a ton of hay, fer example, sells in this ton of hay fer- 
tilizing ingredients which, if purchased in the form of commercial fertilizers, would 
cost him about $5.10; that if he sells 2,000 pounds of wheat he sells an amount of 
nitrogen, phosphoric acid, and potash which it would cost him $7.75 to replace in 
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his soil in the form of commercial fertilizers. [Or, looking at it from a somewhat — 
different standpoint], a farmer who sells, for example, $10 worth of wheat, sells with ~ 


it about $2.58 worth of the fertility of his soil. In other words, when he receives 


his $10 this amount does not represent the net receipts of the transaction, for he has, 


parted with $2.58 worth of his capital—that is, of the stored-up fertility of his soil— 
and if he does not take this into account he makes the same mistake a merchant 
would should he estimate his profits by the amount of cash which he received and 
neglect to take account of stock. : 

If now the farmer, instead of selling off his crops, feeds them to live 
stock on the farm as far as possible, a large proportion of this fertility, 
as has been shown above, is retained on the farm; and “if the business 
of stock-feeding is carried to the point where feed is purchased in addi- 
tion to that grown on the farm, a considerable addition may in this 
way be made to the fertility of the farm at an almost nominal cost, 
since itis assumed that feed will not be bought unless its feeding value 
will at least pay its cost.” 

_ Itis necessary, however, that the manure thus obtained should be 
carefully saved and wisely used, for evidence is not lacking to show 

‘that without this precaution the margin of profit in stock-raising is 
likely to be seriously reduced or entirely eliminated. 

Experiments at the Maine Station (Report for 1885-86, p. 42) with 
sheep have shown that “the urine contained nearly half the potash of 
the total excrement and from half to three-fourths the nitrogen, but no 

.phosphorie acid, the latter being whelly in the solid excrement.” 
Considering this statement in connection with the fact that urine is 
subject to rapid decomposition and loss of ammonia, we can readily 
perceive how necessary it is to carefully conserve the liquid excrement. 

Itis a well-known fact that the decomposition of manure begins as 
soon as the excrement is voided, and is so rapid as to result in a short 
time in a serious deterioration of the product. This is a result of 
destructive fermentation, and the loss sustained is confined to the nitro- 
gen which escapes either in the free state or as ammonia. 

A second and probably more serious cause of loss is the leaching ont 
of the soluble constituents of the manure when exposed to weathering. 
The investigations of the New York Cornell (Bulletins Nos. 13 and 27) 
and State (Bulletin No. 23) Stations and the Kansas Station (Report 
1888, p. 10), show that manure loosely piled and left exposed will lose 
fully one-half of its fertilizing value in six months. The value of such 
leached manure has been caretully tested by the Ohio Station (Bulletin, 
vol. rv, No. 3) on grain and grass, with the result of showing that the 
margin of profit from the use of open-yard manure is extremely small. 

rom these facts it will be seen how important it is to take every 
precaution to prevent excessive fermentation and to protect the manure 
from leaching. These results are secured in the first stages, while the 
manure is under the feet of the animals, by the use of proper absorb- 
ents—straw, peat, or earth—and of certain preservatives, such as gyp- 
sum, superphosphate, or kainit. When the manure is removed from 
the stables it should be stored under cover or in water-tight pits in 
compact heaps to prevent free access of air, and kept moist. By these 
means destructive fermentation and leaching are prevented, and those 
fermentations which increase the availability of the fertilizing constitu- 
ents are promoted, Since barnyard manure, as already pointed out, is 
much richer in nitrogen than in the other elements of plant food, potash 
and phosphoric acid, it would be an economical practice to compost it 
in the heap with materials, such as superphosphate and kainit, which 
would conserve the manure and at the same time supplement its supply 
of potash and phosphoric acid. 
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A review of the field experiments with barnyard manure by the dif- 


~ ferent stations on all kinds of crops and under widely varying condi- 


tions of soil and climate shows that the high esteem in which it has 
long been held is fully warranted. Indeed itis what may be considered 
a perfect manure, possessing both the physical and chemical properties 
which ameliorate and enrich the soil, and is well adapted to almost all 
conditions of soil, climate, and crop. 


THE RELATION OF SOIL MOISTURE TO CROP PRODUCTION, 


Considerable work has been done by the stations in past years on the - 
physical properties of soils. This has related principally to a study of 
the temperature of soils under varying conditions of elevation, drain- 
age, etc.; the mechanical constitution of soils (physical analysis), and 
the amount and movement of soil water as affected by the size and 
arrangement of the soil particles and by different methods of cultare 
and manuring. Very thoreugh and systematic work has been done in 
these different lines by the California, Maryland, South Carolina, and 
Wisconsin Stations. 

The importance of the problems relating to the supply of water in the 
soil will be readily appreciated when we reflect that “next to tempera- 
ture the water supply isthe most influential factor in the production of 
acrop.” It is well understood that no matter how fertile the soil or how 
favorable the temperature, if the necessary supply of water be lacking, 
the crop will fail. Water is a prominent constituent of all plants, but the 
supplying of the needs of plants in this respect is only one of the func- 
tions of soil water. In dissolving and transporting plant food in the 
soil it exerts an equally potent influence on crop production. We ses 
then how necessary it is for the intelligent tiller of the soil to be familiar 
with the factors which determine the amount and movement of soil 
water. The work of the Maryland and Wisconsin Stations in this line 
has.given interesting and suggestive results. Letus briefly review the 
investigations of these stations, particularly in their more practical 
bearings. 

To illustrate the importance of the subject, Whitney (Maryland Bal- 
letin No. 21), after showing that the average monthly rainfall of 4 inches 
in Maryland is sufficient for a good wheat crop on the retentive lime- 
stone soils, but that the light sandy truck soils retain only 1 inch of 
this rainfall, which is insufficient for this crop, says: 

If there should be as much difference as this in the amount of water supplied te 
plants in a greenhouse, those plants which received the most water would develop 
into large leafy plants, which would be late in coming to maturity, while the plants 
receiving the less amount of water would be’smaller, but there would be a greater | 
tendency to fruit, and the plants would mature much earlier. This is precisely the 
effect on the two soils under consideration. When wheatis sown on thesandy truck 
soil it does not tiller well, but throws up one or two stalks which attain hardly any 
size before each takes on a seed head and the plantripens. The conditions have not 
been favorable for the development of a sufficient amount of foliage to gather 
enough plant food from the soil and atmosphere for a large crop, but the plant has 
been forced to maturity before ib has attained sufficient size. The crop is large in 
proportion to the amount of food material which has been gathered by the plant, 
but there is relatively so little of this that it gives a very small yield per acre. On 
the heavy limestone soil, cn the other hand, the crop grows slowly, gets a good root 
development, tillers well, and produces a mass of foliage which gathers a quantity 
of food material from the soil and air before it is time to ripen the grain. 

Tn heavy wet soils and in wet seasons plants are inclined to grow very large, and 
they do not put on as much fruit as they should, considering the size of the plant 
and the amount of food material thathas been gathered from the sciland air. Under 
these conditions cotton plants, which are extremely sensitive to the wetness of the 
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soil and to the season, take on 2 large and rank growth and produce a small yield. 
On drier soils and in drier seasons the plants are smaller and yield larger crops. 
Wheat also shows this, although to a less extent than cotton. Under these same 
conditions tobacco plants are large and rank; the leaves are coarse and sappy and do 
not cure well or take on good color. In drier seasons and on drier soils the leaves 
have a finer texture and a brighter color. On the light sandy soils the conditions, 
as a rule, are unfavorable to wheatand grass, but these drier conditions are distinctly 
favorable for forcing crops to an early development, and this is what gives them 
their great value for early truck. By forcing these vegetables to an earlier maturity 
the vegetables are put on the market two or three weeks earher than they can be 
produced on the heavier soils of the State, and they bring a higher price; the same 
crop grown on @ heavier and more moist limestone soil would be so late in coming 
to maturity that it would have to compete with all other parts of the State, and 
there would likely be a glut in the market and the crop would bring a very low 
price. We thus see that the character of the season and the soil has much to do (1) 
with the total yield of the crop, as with the cotton and wheat crop; (2) with the 
quality of the crop, as with tobacco; (3) with the time of ripening, as with the 
truck and vegetables. 

_ He argues that the difference in chemical composition of the soils of 
Maryland will not account for their difference in agricultural value, but 
that this is chiefly determined by the size and arrangement of the soil 
particles and the amount of organic matter present. On this basis he 
classifies the soilformation of Maryland, obtaining thus from 10to 15 type 
soils, each of which is specially adapted to some particular crop. ‘The 
development and yield of crops on these soils are dependent upon the 
conditions of moisture and heat, ‘for if the physical conditions of 
moisture and heat are favorable, plants can, in general, get all the food 
they need from nearly all soils,” and these conditions vary with the 
texture of the soil types. The deterioration of lands is largely due 
to a change in texture. 

We have in our common manures and fertilizers very powerful and potent means 
of maintaining or of changing the texture of the soils and thereby changing the con- 
ditions of moisture and heat which they can maintain for the crop, and it is 
through this physical effect of manures and fertilizers, in controlling the supply of 
moisture and heat within the soil, under existing climatis conditions, that the chief 
value of fertilizers and manure lies, rather than in the relatively small amount of 
plant food which they add to the soil. 

Fertilizers alter the texture of soils by changing the surface tension 
of the water surrounding the minute particles, thus either driving the 
particles asunder and making the soil more impervious, as is the case 
where alkalies, urine, etc., are used, or flocculating or rolling them into 
balls, and thus opening the pores of the soil to the circulation of water, - 
as occurs, for instance, where lime is applied. 

- This alteration in surface tension of soil water by matter in solution 
also exerts an influence on its movement, for the investigations of the 
New York State Station (Reports 1887, 1888) as well as of the Maryland 
Station have shown that certain fertilizers, such as salt and kainit, in- 
crease the surface tension of soil water, thus augmenting the power of 
soils to draw up water from below in dry seasons, and that others, such 
as ammonia and urine, reduce the surface tension and thus lessen thi 
power of soils. The practical utility of these facts is so clear as to need 
no comment. 

King, of the Wisconsin Station (Reports for 1890, 1891, and 1892), has 
studied the question of soil moisture as related to crop production dur- 
ing a number of years. His investigations have given results of the 
highest practical Significance. He finds that, although the lateral move- 
meut of soil water is comparatively slow, water nay be drawn up in the 
soil by capillarity from a depth of at least 5 feet, and that this rise may 
be materially altered by the use of manure and by tillage. : 


OFFICE OF EXPERIMENT STATIONS. 433 


Repeated experiments have shown that the use of barnyard manure 
increases the available supply of water in the soil,even down to a 
depth of 4 feet, and that this influence is still perceptible a year after 
manuring. ‘ Rolling land by firming the soil increases its power of 
drawing water to the surface from below, and this influence has been 
observed to a depth of 3 or 4 feet.” It also increases the evaporation 
of soil moisture, and the drying effect of rolling has been found to 
extend to a depth of 4 feet. : 

It appears, moreover, that wetting the surface soil increases this 
translocation of soil moisture, particularly at seasons when evapora- 
tion is rapid. For this reason the author recommends that— 


Unless the ground isalready too wet, thestirring of the surface soil, wherever prac- 
ticable, should follow just as soon after a considerable rainfall as the tools will work 
well, The cultivation should, as arule, be shallow, leaving a thin stratum of the 
surface soil finely pulverized and completely cut off from the ground below. If 
this isnot done the extremely rapid evaporation which takes place from undisturbed 
wet soil on hot clear days may, even in a few hours, not only dissipate that which 
has just fallen, but also a part of that which the rain has caused to be drawn 
toward the surface from lower levels, and thus leave the ground actually drier, as a 
whole, than before the rain, even though it may look more moist at the surface, 


The practical bearing of these facts is illustrated in connection with 
the watering of transplanted trees, and with the use of tillage imple- 
ments. : 


When dry weather follows the pianting of trees it will be evident that simply 
wetting the surface may, in certain localities, do more harm than geod, because in 
these cases the roots, lying as they do at considerable depths, can not use water 
which remains at the surface, and as surface wetting may diminish the water con- 
tent of the deeper soil, the soil about the roots is liable to be rendered drier than 
before the wetting. * * * 

If, however, the surface soil about the trees is deeply spaded before watering, the 
water will then enter the ground more deeply by the direct course of gravitation, 
largely unimpeded by capillary action, while at the same time the ability of the soil 
to return the water to the surface will be reduced to the minimum, and if a good 
mulch is now added the water will be under the best conditions for being used by 
the tree. So, too, if the soil abont the roots of transplanted trees is well firmed to 
insure the rapid transit of water to them, while the surface is left loose and well 
mulched at the time of setting to prevent capillary action upward above the roots 
and to permit the rains to penetrate downward to them, we start the trees under the 
best possible conditions for growth, so far as. moisture is concerned. * * * 


The practical deductions of the author as regards the use of tillage 
implements are as follows: 


A tool like the disc harrow, or like the curved-toothed harrows, which cuts nar- 
row and comparatively deep grooyesin the soil, leaving undisturbed ridges between 
them, tends to dry the ground rapidly and deeply. 

Tools like the plow and some forms of cultivators, which cut the whole surface of 
the ground, leaving a loose layer of soil on the top, tend to dry the loosened soil, 
while the loss of moisture from below by capillary action and evaporation is dimin- 
ished. 

Deep plowing in the spring, especially if the soil is heavy and if coarse material 
is turned under, would tend, unless prevented by early, heavy rains, to produce a 
deficiency of moisture for shallow-rooted plauts and for deep-rooted plants during 
the early part of the season, by partially cutting off the water supply at a depth 
below the roots. 

Shallow plowing or surface stirring would tend to diminish surface evaporation, 
and at the same time allow capillary action to lift water from below to the roots of 
young and shallow-rooted plants. 

Fall plowing and early spring treatment with tools like the disc harrow would 
tend to draw the water to the surface with the minerals held in solution, and thus 
concentrate the fertility at the surface for later use, thus preventing so much being 
lost by underdrainage. ; 
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The more recent work of this investigator on the influence of deep 
and shallow cultivation on the water content of the soil indicates 
that— 


(1) Thorough cultivation greatly diminishes surface evaporation from the soil. 

(2) Thorough cultivation keeps the soil below the surface cooler, and this materi. 
ally strengthens the capillary power so that less water percolates downward out of 
the reach of root action 

(3) The capillary force being stronger the soil moisture is moved upward faster 
and through longer distances as the roots of growing crops consume it, and thus 
more water becomes available. 

The question of the amount of water required to produce a pound of 
dry substance in various farm crops, both under natural and artificial 
conditions, has also been studied by King during a number of years. 
The results obtained “point very strongly toward the conclusion that 
we rarely have water enough in eur soils under natural conditions to 
realize even approximate possible returns from our land, and that were 
we prepared to irrigate almost any of our crops at such times as there 
is a deficiency of water in the soil, very much larger average yields 
would be secured.” ; 

POTATO SCAB. 


The independent and simultaneous investigations of Roland Thaxter, 
of the Connecticut State Station, and L. H. Bolley, of the North Dakota 
Station, on the cause of potato scab and the treatment for its preven- 
tion, gave very important results as indicated in the following summary. 

The well-known condition of potatoes designated as scabbed is 
caused by the tuber forming a more or less regular layer of cork celis 
to protect itself against the irritating influence of a fungus parasite. 
The scab fungus, known scientifically as Odspora scabies, enters the 
growing tuber in the ferm of minute filaments or threads, surrounding, 
penetrating, and filling the outer cells of the potato, especially the 
newer growth, usually killing them. The underlying celis, in order to 
protect themselves against the irritating presence of the fungus, form 
thick cork-like cells in several layers. By the growth of the tuber and 
constant attack of the parasite this layer becomes cracked, rough, and 
irregular. The fungus seems to flourish best in a rather heavy soil 
containing a considerable quantity of organic matter, and it has been 
repeatedly demonstrated that it can remain in the soil for several 
years, living on the decaying organic matter, yet capable at any time 
of attacking a crop of potatoes, beets, and possibly other root crops. 
The fungus first appears on the tubers as a peculiar, delicate, grayish 
mold, which is especially abundant on the newer growth. It spreads 
rapidly and will soon infest the whole hill. 

Recent experiments tend to show that the fungus will grow most 
rapidly and abundantly in a neutral or slightiy alkaline soil. Such 
conditions are found where lime, ashes, or stable manure is added to 
the soil. The lime and ashes supply directly the alkaline conditions, 
and the stable manure, through the fermation of ammonia and various 
carbonates, has the same efiect. In this way may be explained the 
fact, often observed, that adding lime or ashes to the soil increases 
the scab. Experiments conducted at the Rhode Island Station on soil 
known to be acid in its reaction, fully demonstrated that while the 
addition of lime, ashes, or stable manure increased the total yield, it 
increased the amount of scab in a still greater ratio. 

The loss caused by the scab fungus is very difficult to estimate, as it 
seldom renders the whole crop unmarketable. Estimates have been 
given for North Dakota, Michigan, New York, and other States, show- 
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ing that from 20 to 60 per cent of the crop is affected to some degree, 
and the actual loss is placed at from 3 to 20 per cent of the entire crop. 
. The disease may be spread in various ways. Planting of seabby seed 
or in infested soil will givea scabbed crop. Stable manure containing 
the droppings from animals fed on the refuse of potatoes, beets, or 
other root crops is Hable to be a source of infection, as it has been well 
established that the fungus will pass unimpaired through the alimen- 
tary canal of animals. ‘lo remove this source of infection all potatoes 
and roots fed to stock should first be theroughly and properly cooked. 
Surface water should not be permitted to drain from infected soil to 
that free from the scab, and attention should be paid to cleaning 
plows and all cultivating apparatus when passing from one field to 
another. By observing these precautions not enly will a clean erop be 
assured but the soil will not become infested. If clean seed be planted 
in clean soil a clean crop will be secured. It has been learned that by 
the use of the proper chemicals even seabby seed may be rendered 
nearly powerless to spread the disease. Different methods of treatment 
have been suggested, but perhaps the best in respect to efficiency, 
cheapness, and convenience is that of treating the seed potatoes before 
planting with a solution of corrosive sublimate (mercuric chloride). 

The method of treatment consists in soaking the seed for one and a 
half hours in a solution of 2} ounces of corrosive sublimate in 15 gal- 
lons of water. If the potatoes are dirty they should be washed before 
being placed in the solation of the fungicide. After the soaking the 
potatoes should be spread so as to dry quickly. The treatment may 
be performed at any convenient time, and the potatoes may be cut 
either before or after treatment. The action of this chemical is suffi- 
cient to destroy the fangus, but if used as recommended will not injure 
the growth of the potato. Enough of the chemical to treat 30 to 40 
bushels need not cost more than 50 to 75 cents. It is a very powerfal 
poison and should be handled with eare, none of it being taken into 
the stomach. It is very corrosive to metals and should never be kept 
in metallic vessels. A cheap and good way of procedure is as follows: 
Dissolve the corrosive sublimate. in 2 gallons of hot water. Pour the 
solution into an open-headed barrel or hogshead and add 13 gallons of 
water. Place the potatoes in-aloosely woven sack—a coffee sack is 
very good for this purpose—and dip the whole into the solution, allowing 
it to remain for an hour and ahalf. The solution should be stirred from 
time to time to keep it well mixed. 

If seed potatoes are treated as above and then planted in soil free 
from the scab, and if no manure from stock fed on scabby potatoes i 
used, a clean crop may be expected. But if the soilis contaminated no 
kind of treatment will be of any considerable benefit. How long the 
fungus can remain in the soil is not known, nor is there any definite 
means for ridding the soil of it. Probably a rotation of crops will 
finally starve it out. Grasses, corn, and wheat are probably not 
affected by this fangas and shonld be used in the rotation, but not 
beets or other root crops. 

The potatoes shonld be dug as they mature and stored in a dry place. 
This will prevent further development of the scab fungus if it should 
be present, and thus reduce the loss due to this cause. 


BEAN ANTHRACNOSE. 
This disease, to which beans are very susceptible, has been the sub- 


ject of investigation at several of the experiment stations, notably the 
New Jersey and New York Stations. It is caused by the fungus Colle- 
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totrichum lindemuthianum. Ta New York it is estimated that at least 
5 per cent of the growing plants are destroyed every year, and the 
total loss is still greater, due to the inferior crop produced by the 
diseased plants. 

The disease seems to affect all parts of the plant. If diseased seed 
is planted, the infection may be often found upon the first leaves 
(cotyledons) a8 soon as they push through the ground, or it may appear 
upon the young stalk where it often eats its way through the stem, 
destroying the young plant. In this way often 25 to 50 per cent of the’ 
young seedlings and germinating seed may be destroyed. 

Upen the plants surviving the first attack, the disease continues its 
depredations on the stems and foliage, spotting and pitting them, often 
causing a serious dropping of leaves and leaflets. Upon the leaves 
the fungus seems most frequently to attack the veins, which turn 
black, especially on the under side of the leaf. Once established upon 
the leaf, it may appear between the veins, forming narrow, irregular, 
elongated dark spots that soon break away, leaving irregular cracks in 
the leaf. When the foliage is injured to any considerable extent by 
this disease the yield of beans is materially reduced. 

Upon the pods the presence of the disease may be known by the 
appearance of black or brown pits with red borders. At first these 
spots are circular in outline, becoming enlarged and irregular through 
the coiilescence of several spots. When along the edge of the pod, the 
disease may be seen as narrow strips of dark color. Soon after the 
férmation of a spot, there appear in its central portion pink spots, 
which consist of spore masses, pushed out by the fungus for its spread 
to other hosts. Its attacks upon the pods prevent them from filling 
perfectly, if they fill at all. The disease may spread in the market, 
where it may suddenly appear upon snap beans and spreading to 
others ruin them before they reach the consumer. 

‘Upon the seed the presence of the disease is indicated by the pro- 
duction of pits, specks, wrinkles or blisters, and discolorations of vari- 
ous kinds. It has been repeatedly demonstrated that such seed as has 
just been described can carry the spores of disease over from one season 
to another. 

In seeking to prevent this disease the first precaution is to see that 
the seed is not affected when planted. Ifa comparatively small ameunt 
of seed is to be planted, the careful selection of the beans by rejecting 
all discolored, cracked, wrinkled, or otherwise unsound seed will fuily 
repay its cost. If no infected seed was planted, loss from anthracnose 
would be unknown. As an additional precaution, or where large quan- 
tities of seed make the careful inspection impracticable, the seed may 
be treated in such manner as to destroy the fungus seereted within or 
upon it. Soaking the seed for an hour in a solution of strong ammo- 
niacal carbonate of copper, composed of 3 ounces of carbonate of cop- 
per, 1 quart ammonia, and 44 gallons water, has given good results. 
Treating the seed for fifteen minutes with hot water at 120° F., or five 
minutes at 130° F,, will give a crop containing a greatly reduced percent- 
age of diseased. pods, although the germinative ability of the seed is 
sometimes lowered by the treatment. Whenever treated seed is used, 
a sufficient quantity should be planted to make up for anv injured 
by the treatment. 

The inost effectual treatment consists in spraying the diseased plants 
with Bordeaux mixture made by the following formula: Copper sul- 
phate (blue vitriol) 2 pounds, freshly slaked lime i4 pounds, water 30 
gallons, to which is added enough soap to make a good suds, enabling 
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it to spread over the foliage to a greater degree. If the soap is not used, 
only about 22 gallons of water should be taken. In spraying, a good 
nozzle is needed, that the solution may be well distributed. The mix- 
ture must be kept well stirred, as it settles very rapidly. This solution 
does not kill the fungus in diseased plants, but prevents its spreading 
to those not affected. 

The time of spraying and number of applications can not be definitely 
prescribed, as various conditions must be considered. The first applica- 
tion should be given as soon as the plants are well through the ground 
and their first leaves spread, care being taken to cover every part of the 
plant. A second spraying should follow in a week or ten days, with a 
third or fourth as may be required by the symptoms as already given. 
If rainy weather follows a spraying, another should be given as soon as 
possible to take the place of that which may have been washed away. 
Field beans usually require but three sprayings, while perhaps four 
should be given snap or string beans. Numerous experiments made 
with Bordeaux mixture at the New York State Station gave increased 
yields, as to the number and weight of pods, of from 30 to 60 per cent 
in favor of spraying. The cost of the chemicals is small and the appli- 
cation is the chief item of expense. No danger need be apprehended 
from the presence of the blue vitriol upon the pods intended for snap 
beans, aS the amount of the copper compound will be so small as to be 
entirely harmless. In applying the solution any sort of spraying pump 
may be used, the nozzle being the most important part of the apparatus, 
as auniform spray must be thrown. 


CRIMSON CLOVER. 


This clover has been investigated and reported on by the California, 
Delaware, Maryland, New Jersey, North Carolina, and other stations. 

Crimson clover (also known as searlet, German, or Italian clover) 
bears a resemblance to the common red clover, from which it is easily 
distinguished by the greater length of its flower spike, which is from 
14 to 2 inches long; by the bright crimson color of its flowers; and by 
differences in the shape and marking of the leaflets. Crimson clover 
is an annual plant growing to about the same height as red clover. 
Though not generally grown far north, it attained a height of 26 inches 
at the Maine Station when sown in the spring. {[t has, under certain 
conditions, some advantages over red clover, in that it flourishes on 
relatively poor soils. It grows during the late winter and spring and 
blooms so early in the spring as_to allow other crops to occupy the land 
in the same year. At the California Station crimson clover was suc: 
cessfully grown in temperatures which checked the growth of alfalfa. 
In the South it is grown on noncalcareous, sandy, or clay soils. It 
affords early spring pasture and a good quality of hay, and has 
much value as a green manure for light soils. Good silage has been 
made from crimson clover. This plant is largely used in Delaware as 
a green manure for orchards, and has been found valuable in protect- 
ing and keeping clean apples blown off by wind. The Maryland Sta- 
tion recommends crimson clover as suitable for supplying green food 
for poultry in winter, and the Delaware Station commends it as a food — 
for bees. 

As a feeding stufi—Analyses made at the New Jersey Station give 
to erimson clover hay a high feeding value, and experiments at the 
North Carolina Station show a higher rate of digestibility for the pro- 
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tein and carbohydrates of crimson elover than for the same constituents 
of red clover hay. A ton of crimson clover hay contained the following 
amounts of digestible nutrients: 19 pounds of fat, 240-4 pounds of fiber, 
185 pounds of protein, and 525-6 pounds of carbohydrates. A ton of 
erimson clover hay contained 55-4 pounds more ef digestible protein, 
and about the same quantity of the other food ingredients as there 
was in a ton of red clover hay. The richness of the crimson clover hay 
in protein especially fits it for feeding in connection with such poorly 
balanced foods as straw, cotton-seed hulls, and corn stover. 

As a@ green manure.—For green manuring the value of crimson clover 
is high. Analyses made at the New Jersey Station gave 2,350 pounds 
per acre as the amount of organic vegetable matter contained in the 
plants and roots ef erimson clover where the crop amounted to 5 tons 
of green clover per acre. This green manuring afforded 61:5 pounds 
of nitrogen, 12-6 pounds of phosphoric acid, and 52-8 pounds of potash 
per acre, or a8 much organic matter, nitrogen, and potash as is supplied 
by 7-5 tons of average stable manure. 

A erop of erimson clover turned under has been found to be an 
excellent substitute for nitrate of soda in growing sweet potatoes in 
Delaware. Orchards on thin soils may be benefited by plowing under 
erimson clover for several years in succession. It is stated that the 
plants when turned under decay more rapidly in the soil than red 
clover, leaving the land in good condition for fatnre crops. 

Culture.—In Delaware crimson clover is sown the latter part of July 
or during August. In the South seed may be sown from August to the 
middle of September, or even later in extreme southern latitudes. It 
is important that considerable growth should be made before winter. 
On the other hand, to obtain a good stand one must wait for a suitable 
season. Crimson clover should not be sown in the fall with a crop of 

inter grain. The quantity of seed varies from 10 to 15 pounds per 
acre sown broadcast. It is not necessary to prepare the land especially 
for the clover crop, but the seeds may be sown in fields of cotton, corn, 
or vegetables immediately after the last cultivation and without cover- 
ing. If clover is the only crop a little brushing or rolling is in order. 
On stubble land a catch may be secured by harrowing deeply and then 
sowing the seed and rolling or harrowing lightly. The seed may also 
be sown among the vines of the cowpea crop. The elover begins to 
grow as the peas die, and these twe renovating crops supply a very 
large amount of organic matter to the soil. Failure te secure a stand 
of crimson clover is frequent, due sometimes to the seed and sometimes 
to the season. The newly germinated plants are easily killed by a 
scorching sun. 

In Delaware crimson clover may be cut for hay or for silage early in 
May. Inthe South it blooms in April. A yield of from 1 to 2 tons 
of hay per acre may be secured from very thin land. The hay is taken 
off in time to allow the use of the field for other summer crops, such 
as cotton, corn, or vegetables. In Delaware some farmers when plow- 
ing under the green crop in orchards so turn the furrows as to leave 
the heads of clover above ground. These heads bear seed, and thus 
afford a stand next year. In cutting for hay m orchards other farm- 
ers leave strips of uncut clover along the rows of trees, from which 
the seed is scattered for the next year’s crop. 

in brief, crimson clover has proved a valnable plant for green manur- 
ing, for hay, and for other purposes on light soils in Delaware, New 
Jersey, the Southern States, California, and elsewhere. 
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sOJA BEANS. 


These beans are also known as soya aud soy beans. Two distinet 
species have been called by these names. The small bean (Phaseolus 
radiatus) is largely used in Japanese confections, but is of no special 
value as a forage plant. 

The large bean (Soja hispida or Glycine hispida) is the true soja bean, 
and has been found by the stations in a number of States to be a valua- 
ble forage plant. In Japan this bean is largely used as food for man 
and animals. 

The soja bean is an annual leguminous plant, resembling the bunch 
or upright varieties of cowpeas. The growth is erect and frem 3 to 44 
feet high. The short pods are bornethickly on the stocky, bushy plant. 
Stems, leaves, and pods are densely covered with short hairs. 

The soja bean can not be said to bea new plant in the United States 
but was introdaced from Japan before the organization of the experi- 
ment stations in 1888. However, the varieties first introduced were 
too late in maturing for localities in which early autumn frosts occur. 
The Massachusetts State Station and the Kansas Station introduced 
from Japan early varieties of soja beans. Repeated experiments at 
these stations indicated that these matured in Massachusetts with the 
same certainty as the common varieties of corn, and that they ripened 
in Kansas in any season. The varieties which experiments have shown 
to be early enough for Kansas are Eda-man¢, Yellow Soy, Yamagata 
Cha-daidzu, and Kiyusuké Daidzu. In Kansas soja beans have shown 
considerable ability to resist drought. 

The seed should be planted only after the ground is warm in the 
spring. In Kansas the latter part of May is the preferred season. The 
beans, at the rateef 5 to10 per feot, are planted in drills from 2} to 3 
feet apart. The cultivation is similar to that given the bunch varieties 
of the cowpea and should net oecur while the leaves are wet with dew 
or rain.” The vines are cut when the beans begin to ripen, cured in 
small, high piles, and threshed when dry. 

At the South Carolina Station the yield of beans was from 10 to 15 
bushels per acre. At the Georgia Station soja beans yielded 1,307 
pounds of beans per acre, while the yield of cowpeas on an adjacent 
plat was only 840 pounds. The weight of dry forage from the former 
was also greater than that of the hay from cowpeas. At the Massa- 
chusetts Hatch Station the variety Medium Early White soia bean 
yielded at the rate of 35 bushels per acre. The variety Black Medium 
made a ranker growth of vine than most of the other sorts. At the 
Massachusetts State Station soja beans yielded 5,949 pounds of dry 
mattter per acre. The red varieties have been found superior to the 
white in productiveness and m beauty of appearance. 

At the Georgia Station soja-bean ferage was relished by stock and 
was more easily eured than cowpea vines. The yield of soja-bean for- 
age, exclusive of beans, was at the rate of 2,949 pounds of dry matter 
per acre, containing 88°2 pounds of crude fat, 438-06 pounds of crude 
protein, 730-29 pounds of fiber, 1,143-36 pounds cf nitrogen-free extract, 
and 186:39 pounds of ash. Analysis showed the beans to be much 
richer than cowpeas in protein and fat but poorer in starchy matters. 
One hundred pounds of air-dry beans contained 20-48 pounds of crude 
fat, 35:24 pounds of crude protein, and 25:86 pounds of nitrogen-free 
extract. Thenutritiveratiois verynarrow. This very high percentage 
of fat and protein makes soja beans a suitable substitute for cotton-seed 
meal and Hnseed meal and other concentrated and costly feeding stuffs 
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which dairymen often find it necessary to purchase. Soja-bean meal 
without any admixture was relished by milk cows at the Massachu- 
setts Hatch Station. 

The soja-bean plant has been advantageously used for hay, for soil- 
ing, and for silage, and is believed to have, in common with most culti- 
vated leguminous plants, the power of obtaining some of its nitrogen 
from the air, and hence of acting as a soil renovator. 


MELILOTUS. 


Melilotus (Melilotus alba) is also known as Bokhara clover, sweet 
clover, and large white clover. In the appearance of its leaves there 
is a general resemblance to the clovers. It grows much taller (3 to 8 
feet) and bears a number of small white fiowers on a spike-like raceme. 
It is a biennial, but will reseed itself indefinitely. 

Uses.—Melilotus is valuable both for pasturage and for hay. At first 
animals refuse to eat it, but later relish it. It makes an early spring 
growth and remains green late in the fall. 

On the lime lands of the South, for early and late pasturage and for 
restoring the fertility of exhausted fields, it is equal or superior to any 
of the clovers. When cut early itis a valuable hay crop, but in this 
respect is surpassed by lespedeza and red clover. Though melilotus 
grows on lime soils North and South, it has been appreciated chiefly in 
the South. In some States farther north it is considered a weed. As 
a renovating crop it merits trial on caleareous soils in every latitude. 
Melilotus has also some value as a bee plant. 

Soils —Melilotus thrives on calcareous soils, making some growth 
even on the bare rotten limestone where no other plant could subsist. 
On the black prairie soils of the South and on yellow loam and white 
lime soils it has a high value as a renovating crop. The black prairie 
soils, most of which do not respond to commercial fertilizers, are easily 
improved by seeding to melilotus. The decay of the large roots not 
only supplies plant food, but by leaving numerous small holes in the 
soil aids in the drainage. 2 

The most favorable reports come from the Mississippi and Alabama 
Canebrake Stations, where the land is highly caleareous. At the 
Mississippi Station it thrives best on soil richest in lime, where the 
rotten limestone is near the surface, making less thrifty growth on clay 
hills and rich bottoms. 

Culture.—February and March are the best months for sowing. From 
2 to 4 pecks of seed per acre should be sown broadcast. A smaller 
amount of seed will give a smaller crop the first year, but will suffice if 
the plant is allowed to reseed itself. Sow the seed on well-prepared land 
and the rains will cover it; or, if the land is not in good condition, har- 
row aiter sowing. Melilotus may be sown with oats in February, or 
the seed may be scattered over a field of fall-sown oats. 

Harvesting—During the first season, one or two cuttings may be 
made; during the second season two or three. Ifthe land is to remain 
in melilotus more than two years, only two cuttings are made the second 
season, after which there is usually sufficient seed formed to insure a 
stand. Itis important that melilotus be cut before the stalks become 
coarse and woody. From 15 to 20 inches is the best height. The first 
cutting of the second season is secured about May 1. Melilotus pro- 
duces a heavy growth of hay, which, though excellent for home use, is- 
not as salable as lespedeza hay. 

Melilotus must be cured with care, as too much sun causes shedding 
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ofthe seaves. At the Massachusetts State Station it produced at one 
cutting 3,090 pounds of hay per acre the first season. Its yield is much 
heavier the second season. 

At the Pennsylvania Station the yield of dry matter on the best por- 
tion of the experiment plat was at the rate of 4,499 pounds per acre, 
containing when cut before bloom, August 2, 2,265 pounds of nitrogen- 
free extract and 521 pounds of crude protein per acre. The stems of 
the plant became woody very rapidly during their development and 
cattle refused to eat any very considerable quantity of them when fed 
alone. At the Utah Station melilotus made a very large yield, and the 
plant seemed especially adapted to the climatic conditions of Utah; but 
as the crop was not cut until 55 inches high it was not suitable for feed- 
ing. 

Rotation.—Corn, cotton, and oats all succeed well on a field that has 
been in melilotus two years. Sueh a rotation sometimes increases the 
corn crop from 10 or 15 to 25 or 30 bushels per acre and upwards. 
When it is desired to keep the land in melilotus more than two years, 
seeds must be allowed to form, and these must be left as they fall, or 
the land may be harrowed. 

At Columbus, Ohio, a piece of land which in July, 1888, had been 
sown in melilotus and on which this plant was allowed to grow up and 
fall down, reseeding the ground, was seeded to wheat in the fall of 
1891. A similar adjoining plat which had meanwhile been in cultiva- 
tion was used as a check. The yield of wheat after melilotus was 26-9 
-bushels per acre; on the check plat the yield was 18-6 bushels, showing 
a difference of 8:3 bushels per acre in favor of the plat on which 
melilotus had been grown. In commenting on this the director of the 
Ohio Station states that although melilotus is a weed in that State it 
can be easily controlled. 


VETCHES. 


Vetch is the name properly used to designate leguminous fodder 
plants of the genus Vicia, but the term is also applied to kindred plants 
of other genera. Vetches are tender twining plants, resembling a 
small pea. It is best to sow the seed with small grain, so that the 
latter may serve as a support for the slender vines. The seed may 
be sown broadeast or in drilis. Vetches are rich in protein and hence 
rank high in feeding value. Since they belong to the class of plants of 
which many species are known to acquire a partof their nitrogen from 
the atmosphere, vetches are also esteemed as soil renovators. More- 
over, experiments in Kurope have shown that a winter-growing plant 
utilizes the valuable nitrates which, on a bare soil, would be washed 
out by winter rains and wasted. Hairy vetch (Vicia viliosa), which is 
a winter-growing plant, seems well adapted to this use. Hairy vetch 
and common or spring vetch (Vicia sativa), ave the most important 
kinds tested by the American experiment stations. 

Spring veich.—The spring vetch begins to grow late in winter or 
early in the spring. At the Nebraska Station this species sown April 
25 blossomed June 27. It grew about as large as red clover, with 
whieh it compared very favorably as a forage plant. Itremained green 
late in the autumn. 

At the Connecticut Storrs Station 2 bushels of vetch seed with 1 
bushel of oats per acre sown broadcast gave a yield of 86 tons of 
green forage. At the Massachusetts State Station spring vetch proved 
to be one of the earliest annual Jegumes; in Oregon it produced a 
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large amount of forage which was relished by stock. At Grayling, 
Michigan, the young plants were easily killed by frost. eos 

Hairy vetch.—The hairy, or Russias, vetch is, as its name Indicates, 
a densely hairy plant. In Europe this species has proven especially 
valuable on account of its hardiness and its ability to yield a large 
amount of forage on sandy soil. It proves resistant to cold and to 
drought in central and northern France, where it is sown the latter 
part of August, and yields two cuttings the next spring. The director 
of the Seed Contre] Station of the Agricultural -Institute of France 
recommends it for all soils except those which are caicareous or very 
wet. At the Nebraska Station hairy vetch made a good growth and 
proved hardy under heat, cold, and drought. 

In Mississippi hairy vetch sown early in the fall makes a dense 
growth by February and continues to grow until hot weather. It bears 
grazing well and is relished by stock. For the Gulf States this is 
considered the most valuable species. 

On clay soil at the Pennsylvania Station the seed was drilled May 
20 and the plants bloomed until frost. The yield was 14,520 pounds of 
fresh, or 4,877 pounds of dry matter per acre, containing 2,122 pounds 
of nitrogen-free extract, 598 pounds of protein, 125 pounds of fat, 1,262 
pounds of fiber, and 507 pounds of ash. In this experiment vetch 
yielded about the same amount of protein per acre as red clover and 
much more starch and woody matter. ‘Our experience here seems to 
indieaite that if the vetch were sown with a stiff-strawed crop, such as 
oats, Which would prevent it from trailing upon the ground, if might 
be profitably used as a soiling crop in the interval between the blos- 
sowing of red clover and the time when soiling corn has reached a 
development great enough to warrant its being fed.” 


FLAT PHA, OR LATHYRUS SYLVESTRIS. 


This perennial leguminous plant in its wild state contained large 
percentages of gentianin and tannin, which were injurious to stock. 
it is claimed that by careful cultivation in Hurope this dangerous 
quality has been totally eliminated. This forage plant has attracted 
much attention in Hurepe, and in recent years has been brought te 
notice in the United States. The claim is made that it thrives on 
drifting sands, thatit ocenpies the land without reseeding for as long a 
time as fifty years, and that it yields a large amount of very nutritious 
forage. 

At several of the American stations the flat pea is now under inves- 
tigation, and preliminary reports have been made by the Michigan, 
Virginia, California, Louisiana, and other stations. The fact that 
the plant requires several years’ growth to give the best results pre- 
vents at this time a statement of its true worth for this country. In 
the coast region of California it grew vigorously throughout the dry 
season. In Louisiana, at last accounts, it was growing moderately 
well. At the Michigan station it was unhurt by the cold of winter, 
and plants transplanted when one year old to a sandy soil gave a 
yield at the rate of 10,460 pounds of green forage per acre. This forage 
was readily eaten by cattle in Michigan, bat at Ottawa, Canada, cattle 
aud horses refused to eat flat pea forage. 

Analyses of plants grown in Virginia and cut when the ripe pods 
were on the vines showed in every 100 pounds of dry matter 18:75 
pounds of crude protein, 35-71 pounds of nitrogen-free extract, 34-9 
pounds of fiber, 3-72 pounds of fat, and 6-92 pounds of ash. 
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The Virginia Station called attention not only to the advantages 
claimed for Lathyrus sylvestris, but to the admitted disadvantages, 
which are the difficulty of eradication, the length of preparatory 
growth, and slowness in germinating. 

It would be well for farmers who are interested in the flat pea to 
await further reports from the stations now experinenting with this 
plant before arranging to grow any large area. 


FERTILIZER EXPERIMENTS ON TOMATORS. 


In a number of States the tomato has become an important crop. 
According to a recent estimate there were canned in the United States 
in 1892 , 3,223, 165 cases of tomatoes, each case containing two dozen 
cans. In the State of New Jersey alone the estimated area of toma- 
toes grown in 1839 for canning and for the general market was 17,000 
acres, worth more than $1,000,000. The value of the tomato crop in 
Virginia in 1889 was estimated at § $1,000,000, 

To aid this important industry the experiment stations in a number 
of States have made experiments with a view to increasing the yield 
of tomatoes and augmenting the profits of the tomato-grower. These 
investigations have embraced studies of injurious insects and of 
diseases, and tests of methods of transplanting, culture, training, and 
manuring. 

The effect of fertilizers on tomatoes has been investigated by the 
Delaware, Georgia, Maryland, New Jersey, New York (Cornell), Ten- 
nessee, Virginia, and other stations. Most of these tests indicate that 
nitrate of soda is a fertilizer especially suited te the tomato. 

At the Maryland Station, while nitrate of soda increased the crop of 
tomatoes the ase of dried blood was not profitable. Nitrogen, in the 
form of nitrate of soda, proved the best single fertilizing element; pot- 
ash, in the form of muriate, standing next in value. 

in New Jersey in 1888 the use of 89 eee per acre of nitrate of 
soda in one application and of 160 pounds ir in two applications imcreased 
the yield without delaying the maturity of he we esate 160 pounds 
per acre in oue application also increased the yield, but at the expense 
of maturity. The 3 yields of tomatces on different plats were increased 
by 35 to 60 per cent from the use of nitrate of soda, In every case 
there was a ‘are ge profit from its use, ranging from $17 to $33 per acre. 
In these experiments it was also noticed that the use of nitrate of soda 
and of barnyard manure resulted in a more solid tomato with less seeds 
than when potassic or phesphatic fertilizers, or no manure was used. 

In 18 0, in a peculiarly unfavorable season, nitrate of soda on oue 
farm did not increase the yield over the unfertilized plat; one and two 
applications gave practically identical results. However, on the farm 
used for the experiments of 1889 nitrate of soda in 1890 was the most 
effective fertilizer tested. 

In 1891 on a fertile sandy loam soil the best results were from the 
use of nitrate of soda alove. On another farm, on a light clay loam, 
which had received little manure in previous years, nitrate of soda alone 
was not profitable. 

The average results secured in experiments during three years seemed 
to warrant the conclusion that with good cultivation and previous lib- 
eral manuring the application of 160 pounds per acre of nitrate of soda 
alone would be uniformly more profitable in New Jersey for early toma- 
toes than combinations of minerals, Bape manure, or a complete 
fertilizer. 


‘ 
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On the other hand, in Delaware nitrate of soda was unprofitable as a 
fertilizer for tomatoes, which, however, seemed attributable to the fact 
that on the experimental plats a sod of alfalfa and clover had been 
plowed under the previous year and had supplied a large amount of 
nitrogen to the soil. 

In Virginia nitrate of soda alone did not increase the yield of toma- 
toes, but a combination of this material with mineral fertilizers applied 
soon after transplanting to the field increased the yield and improved 
the quality of the product. 

Experiments at the New York Cornell Station indicated that nitrate 
of soda should not be used alone for tomatoes on poor soil, but should 
be combined with phosphatic and potassic fertilizers. However, on good 
soil nitrate of soda alone increased the yield. ‘Tomatoes need a fer- 
tilizer which is quickly available early in the season. Fertilizers 
applied late, or which give up their substance late in the season, give 
poor results, because they delay fruitfulness and the plant is overtaken 
by frost before it yields a satisfactory crop. This fact is no doubt the 
origin of the widespread notion that the tomato crop is injured by 
heavy manuring.” Experiments continued for several years at this 
station contradict the common notion that heavy manuring lessens the 
productiveness of the tomato, and the results indicate that good stable 
manure in abundance can be used profitably on tomatoes. 

In Georgia, on a poor soil, a complete fertilizer was required for 
tomatoes. Superphosphate increased the earliness of the crop, a point 
of much importance with tomatoes grown for market. Very heavy 
applications of nitrogen, especially in the form of cotton-seed meal, pro- 
longed the time of bearing. 

In Tennessee liquid manure proved unprofitable on tomatoes. 

Experiments made at the Maryland Station emphasized the fact that 
it is not profitable to grow tomatces on the same soil year after year, 
and these experiments, with numerous others, indicate that liberal 
manuring is profitable for tomatoes. 

The fertilizing ingredients removed from the land by a crop of 10 
tons of fresh tomatoes were determined by the Maryland station to be 
as follows: 31-9 pounds of nitrogen, 9-2 pounds of phosphoric acid, and 
53°8 pounds of potash. These quantities of nitrogen and of phosphoric 
acid are nearly the same as would be removed by 25 bushels of wheat, 
but the crop of tomatoes removed about six and a half times as much 
potash as would the crop of wheat. 


STATISTICS OF THE STATIONS. 


Agricultural experiment stations are now in operation under the act 
of Congress of March 2, 1887, in all the States and Territories. Alaska 
is the only section of the United States which has no experiment sta- 
tion. The station in Montana was established during the past year. 
lt is located at Bozeman as a department of the Montana College of 
Agriculture and Mechanic Arts. In each of the States of Alabama, 
Connecticut, Massachusetts, New Jersey, and New York a separate 
station is maintained wholly or in part by State funds, and in Louisiana 
a station for sugar experiments is maintained mainly by funds contrib- 
uted by sugar planters. In several States substations have been 
established. Excluding the branch stations the total number of sta- 
tions in the United States is 55. Of these 49 receive the appropriation 
provided for in the act of Congress above mentioned. The total income 


> 


of the stations during 1893 was $950,073, of which $705,000 was 


OFFICE OF EXPERIMENT STATIONS. . AA5 


received from the National Government, the remainder coming from 
State governments, private individuals, fees for analyses of fertilizers, 
Sales of farm products, and other sources. In addition to this the 
Office of Experiment Stations has an appropriation of $25,000 for the 
current fiscal year. The value of additions to equipment in 1893 is 
estimated as follows: Farm implements, $8,380; buildings, $59,578; 
libraries, $11,216; apparatus, $17,672; live stock, $7,085; miscellaneous, 
$29,927; total, $133,858. 

The stations employ 532 persons in the work of administration and 
inquiry. The number of officers engaged in the different lines of work 
is as follows: Directors, 70; chemists, 119; agriculturists, 54; horticul- 
turists, 62; farm foremen, 25; dairymen, 7; botanists, 37; entomolo- 
gists, 42; veterinarians, 26; meteorologists, 13; biologists, 11; physi- 
cists, 4; geologists, 4; mycologists and bacteriologists, 5; irrigation 
engineers, 4; in charge of substations, 33; secretaries and treasurers, 
25; librarians, 8; and clerks, 27. There are also 25 persons classified 
under the head of “misceilaneous,” including superintendents of gar- 
dens, grounds, and buildings, apiarists, herdsmen, ete. , 

During 1893 the stations have published 48 annual reports and 298 bul- 
letins. Besides regular reports and bulletins a number of the stations 
issued press bulletins, which are widely reproduced in the agricultural 
and county papers. The mailing lists of the stations now aggregate 
about half a million names. Correspondence with farmers and calls 
upon station officers for public addresses at institutes and other meet- 
ings of farmers are constantly increasing. The station officers have 
contributed numerous articles on special topics to agricultural and 
scientific journals. They were also called upon to render important 
and laborious services in connection with the preparation of exhibits 
illustrating agricultural progress made by the different States at the 
World’s Columbian #xposition. The prominent part assigned to station 
workers in connection with the great test of dairy breeds at the Expo- 
sition is a gratifying evidence of confidence in the statious on the part 
of great agricultural interests. 

A willion dollars are now annually expended in the United States in 
experimental inquiries in agriculture. Three-quarters of this large sum 
comes from the national treasury. While this is a much larger aggre- 
gate expenditure for this purpose than has ever been made by any 
other nation, it involves the use of only 30 cents for each $1,000 of our 
annual agricultural product in an attempt to improve the quality and 
quantity of that product. From this point of view the resources of 
our stations can not be deemed unreasonably large, especially when we 
consider the wide diversification of our agriculture even under present 
conditions and the great need for more rational and profitable methods 
of farming. On the other hand, the annual expenditure of so vast a 
sum from the national treasury can not be justified unless the institu- 
tions condueted under this grant show a keen appreciation of their 
responsibility to make a wise and economical use of the funds intrusted 
to them by the people. 

In considering the operations of the experiment Stations it is impor- 
tant to have a clear understanding of their relations to the system of 
industrial education of which they constitute an important branch, and 
to the Government of the United States from which they derive most 
of their financial support. 

By an act approved July 2, 1862, Congress gave to each State 30,000 
acres of public land for each Senator and Representative for the endow- 
ment of colleges, ‘“‘ where the leading object shall be, without excluding 
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other scientific and classical studies, and including military tactics, to. 
teach such branches of learning as are related to agriculture and the 
mechanie arts, in such manner as the legislatures of the States may 
respectively prescribe, in order to promote the liberal and practical edu- 
cation of the industrial classes in the several pursuits and professions 
in life.” 

The moneys derived from the sale of the land must be invested so as 
“to constitute a perpetual fund” which the State must keep “ forever 
undiminished,” except that 10 per cent of the amount received by any 
State “may be expended for sites or experimental farms.” No portion 
of the fund nor the interest thereon can be spent for buildings. 

The institutions which are receiving the benefits of this act are so varied 
as to defy classification. Some are purely agricultural colleges, others 
are appropriately called colleges of agriculture and mechanic arts, others 
are universities with departments of agriculture and mechanic arts, and, 
a few do not differ materially from the colleges for general education 
in science and liberalarts. These institutions have provided free tuition 
to thousands of the sons and daughters of farmers, mechanics, and 
others belonging to the so-called “industrial classes.” As the demand 
for technical education inagricaltureand the mechanic arts has increased 
they have added to their facilities for instruction in these lines. In 
quite a number of these institutions provision has been made for tech- 
nical instruction, especially in agriculture, ahead of the demand, and 
the great problem still before these colleges is how to get students in 
agriculture and other industrial courses. While the grade of instruction 
otfered is quite varied in the different institutions, it must beremembered 
that the act of Congress under which their industrial courses are con- 
ducted requires them to be “colleges” which shall promote liberal as 
well as practical education. 

In 1896 Congress again came to the aid of these institutions by passing 
an act that provides for an annual appropriation out of money arising 
from the sale of public Jands. This appropriation was fixed at $15,000 
for each State and Territory for the year ending June 30, 1890, with 
an annual increase of $1,000 a year for ten years, after which the 
yearly stipend will be $25,000. This money shall “be applied only to 
instruction in agriculture, the mechanic arts, the English language, 
and the various branches of mathematical, physical, natural, and eco- 
nomic science, with special reference to their applications in the indus- 
tries of life, and to the facilities for such instruction.” 

The Secretary of the Interior is “charged with the proper adminis- 
tration of this law,” with power to withheld appropriations subject to 
an appeal to Congress. The presidents and treasurers of the colleges 
are required to make annual reports to the Secretaries of Agriculture 
and the Interior. : 

Meanwhile, in 1887, Congress had passed an act for the establishment 
of agricultural experiment stations. By this act $15,000 per annum is 
“ appropriated to each State” and Territory “out of any money in the 
Treasury proceeding from the sales of public Jands,” “for the purpose 
of paying the necessary expenses of conducting investigations and 
experiments and printing and distributing the results.” The stations, 
with a few exceptions defined in the act, are required to be departments 
of the colleges established under the land grant act of 1862. 

“The grants of money authorized by this act are made subject to the 
legislative assent of the several States and Territories,” and are to be 
paid quarterly ‘to the treasurer or other officer duly appointed by the 
governing boards of said colleges to receive the same.” ‘Whenever it 
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shall appear to the Secretary of the Treasury from the annual state- 
ment of receipts and expenditures of any of said stations that a portion 
of the preceding annual appropriation remains unexpended, such amount 
shall be deducted from the next succeeding annual appropriation to such 
station.” Itis the duty of each station to make annually to the gov- 
ernor of the State or Territory and to the Secretaries of Agriculture 
and the Treasury ‘‘a full and detailed report of its eperations, includ- 
ing a statement of receipts and expenditures.” 

It will be observed that the stations are entirely under the direction 
of the governing boards of the colleges, and that no provision is made 
for an accounting to the governments of the States or the United 
States except in so far as this may be provided for in the States by the 
statutes under which the colleges are conducted or be required by the 
Treasury of the United States to determine whether there is an unex- 
pended balance of the annual appropriation to the stations. 

The relations of the land-grant colleges and agricultural experiment 
stations to the U. 8. Department of Agriculture are very generally 
misunderstood. The act of 1862, by which the colleges were estab- 
lished, makes no mention of this Department, which was created the 
same year. The act of 1890 for the further endowment of these colleges 
requires that the annual reports of the presidents and treasurers of 
those institutions shall be made to the Secretary of Agriculture, but 
he is not authorized to take any part in the enforcement of the act. 

The act of 1887 establishing the stations provides for annual reports 
to the Secretary of Agriculture, but he is not authorized to exercise 
any control over the operations or expenditures of the stations. He is 
simply required to render the stations assistance, as indicated by the 
flowing language of the act: 

In order to secure as far as practicable uniformity of methods and resulis in the 
work of said stations, it shall be the duty of the U. 8. Commissioner of Agriculture 
to furnish forms, as far as practicable, for the tabulation of results of investigation 
or experiments; to indicate, from time to time, such lines of inquiry as to him shall 
seem most important; and, in general, to furnish such advice and assistance as will 
best promote the purposes of this act. 

Under this provision of the act the Office of Experiment Stations has 
been in operation since 1888. 

The experiment stations are therefore parts of independent State 
institutions, each doing its work according to the views of its own offi- 
cers regarding the requirements of the act of Congress. The U.S. 
Department of Agriculture is working in its own way to promote the 
interests of the stations and give the results of their work to the people 
of the whole country, without authority to direct the operations of the 
stations or even to restrain them in ease they waste or misapply publie 
funds. 

The efficiency of the stations organized under the act of Congress of 
1887 has in general corresponded with that of the institutions with 
which they have been united, and the faithfulness with which they have 
worked has been in proportion to the intelligent interest taken in them 
by the leaders in agricultural progress in the communities where they 
are located. 

Undoubtedly the difficulties connected with such rapid expansion of 
experiment station work as has occurred in this country during the 
past five years were not fully appreciated when the act of Congress 
creating them was passed. The success of the stations established 
prior to that act had been so marked and the necessity for researches 
for the benetit of agriculture seemed so urgent that it was hoped that 
the establishment of similar stations in all the States would be imme- 
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diately attended with beneficent results. Experience has shown that 
much preliminary work was needed in some parts of the country to give 
the people a just conception of the proper functions of experiment sta- 
tions, and that the supply of thoroughly trained workers for researches 
in agricultural science is not even yet equal to the demand. 

As regards the advantages which the stations have brought to the 
farmers, the Director of this office is inclined to agree with those who 
hold that thus far their most important service has been educational. 
The station bulletins are now regularly distributed to 500,000 persons 
who are either farmers or closely identified with the agricultural indus- 
try. Moreover, accounts of the station work are given and discussed 
in thousands of newspapers. The New York Cornell Station alone 
estimated sometime ago that each one of its publications directly or 
indirectly reached more than half a million readers. Besides this, 
hundreds of public addresses are annually made by station officers 
before farmers’ meetings, and the results of station work are taught to 
thousands of students in the agricultural colleges. Even if the station 
bulletins recorded only facts well known to scientists and advanced agri- 
culturists, the influence of such a far-reaching system of popular educa- 
tion in agriculture must be very great. So vast a scheme of university 
extension has never been undertaken in any other line. 

The stations have also taught the farmer how to help himself. Ina 
number of lines their work has shown that to be thorcughly successfal 
the farmer must himself be an experimenter, and that the time will 
never come when rules can be formulated which will do away with the 
necessity for the exercise of intelligent judgment in the practice of 
agriculture. This has been notably brought out by the experiments in 
the use of fertilizers. Hundreds of farmers have already made experi- 
ments in codperation with the stations and have thus learned something 
about proper methods of experimenting, and have given their neigh- 
bors valuable lessons on the way to apply the experience gained by 
scientific investigators to the peculiar condition of individual farms. 

But the stations have also found out some things which are new, and 
have performed services of great economic value. It is believed that a 
perusal of the Handbook of Experiment Station Work, above referred 
to, will amply justify this assertion. In the study of soils and ferti- 
lizers; in the tests of new varieties of cereals, forage plants, vegetables, 
and fruits; in researches on the composition and digestibility of feeding 
stuffs; in feeding experiments, especially with pigs and dairy cattle; 
in investigations in dairying, especially regarding means for testing 
milk and the methods of cheese-making; in observations on plant dis- 
eases and injurious insects, and in experiments on the repression of 
these foes of the farmer, many useful results have been reached. 

In general it may be said that the stations are in better condition 
than ever before to do efficient service for the improvement of our agri- 
culture. Experience has shown the need and value of experimental 
inquiries in the lines pursued by the stations, and the economic results 
have been sufficient to justify the continuance and development of 
these institutions under such conditions as will enable them to do their 
most useful work. 


THe COLLEGES HAVING COURSES IN AGRICULTURE. 


_ In the effort to meet the needs of different classes of farmers the 
institutions for agricultural education have found it desirable to estab- 
lish courses of study directly relating to special agricultural industries. 
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The dairy school connected with the College of Agriculture of the 
University of Wisconsin has been very successful and is attracting 
much attention from educators and farmers. On request from this 
office, Prof. W. A. Henry, dean of the College of Agriculture of the 
University of Wisconsin, has prepared for this report the following 
brief account of the origin, growth, and present condition of the Wis- 
consin dairy school: 


THE WISCONSIN DAIRY SCHOOL. 


The Wisconsin dairy school, the first of its kind in America, grew 
out of the belief that we might be of direct and great help to the dairy 
interests of our Commonwealth. A study of the dairy instruction 
imparted in Denmark showed that the system there adopted was not 
suitable for Wisconsin. There students are given the theory of dairy- 
ing at the school and the practice by placing them one or two in a fac- 
tory, where they serve an apprenticeship. While many of our facto- 
ries in Wisconsin were excellently managed, we felt that the student 
should have actual practice while with us in the manufacture of butter 
and cheese under skilled instructors. Sucha system is very expensive, 
but no other seemed to meet the situation. In the fail of 1889 we 
advertised that we would receive dairy students during fhe winter of 
1890, and made arrangements for a small class. Two students regis- ° 
tered in this course, and the venture was leftin uncertainty at the close 
of theterm. Imagine our surprise the next winter when some 70 appli- 
cations were received. Our accommodations were entirely too limited, 
and members of the legislature visiting the school promised us better 
faciliies. The result was the Hiram Smith Hall, named in honor of 

tegent Hiram Smith, of the State University, who had worked faith- 
fally in the upbuilding of Wisconsin’s dairy interests and especially for 
this school. 

This building has a frontage of 95 feet by 54 feet in depth, and is 3 
stories in height. In it is an office, a room with lockers where each 
student’s work clothes are kept, bath rooms, a large creamery room, a 
cheese-making room, one for instruction in farm dairying, a lecture 
room, and large laboratory. It is planned to accommodate 100 stu- 
dents, beside those taking farm dairying. It cost, with equipment, 
$40,000. The building is heated by steam and the power furnished by 
a 25-horse-power engine. The creamery room is 36 by 48 feet in area, 
with walls of pressed brick and floor of figured tile. Six separators of 
of the latest pattern stand in line for study and practice. In front of 
these are the churns, butter-worker, etc. In the cheese room are eight 
steam-heated cheese vats of 300 pounds capacity, each with its own 
complete set of cheese-making apparatus. Ample ventilation is pro- 
vided by forcing air of the proper temperature to each of the rooms by 

a steam fan. 

- Let us follow the students in their daily round of duties. Night 
o’elock finds 100 students in their seats, each dressed in lis snow-white 
working suit with white cap. At the close of thelecture, fifty minutes 
in length, one section of the class repairs to the laboratory for drill by 
a special instructor in milk testing. The second division meets in the 
creamery where the head instructor calls the roll and assigns to duties. 
Two additional instructors stand at the separators drilling the squads 
that meet there. The fourth instructor directs the students at the 
churn and butter-worker. The third division of the class is met in the 
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cheese room by 3 instructors, who watch closely, directing each opera- 
tion. 

The term lasts twelve weeks. During this time the student must 
pass some ten written examinations and several oral ones. He is 
watched and guided at every point and kept busy all day long. The 
student who has passed all examinations at the dairy school can - 
become a candidate for a dairy certificate. To secure this he must work 
in a creamery or cheese factory not less than two full sessions of seven 
months each, during one of which he shall have entire charge of and 
be responsible for the cleanliness and success of the factory. He 
reports the operations of the factory monthly on a blank furnished by 
the dairy school. His factory is visited by an authorized inspector, 
and must be found in first-class condition. Filth is costing the dairy 
business of America millions of dollars annually; no student of our 
dairy school can receive a certificate whose factory is not neat and tidy 
in all respects. If the applicant fulfills all the requirements a dairy 
certificate is issued. At this writing 33 dairy certificates have been 
granted, with a large number of candidates still working fer them, 
Some of our students are not adapted by nature to pursues dairy- 
ing as a business; the majority cf them are succeeding admirably. In 
evidence of this, a large number of awards for butter and cheese 
have been segured by our students at the World’s Columbian Exposi- 
tion. 

Thus far nothing has been said of our course in farm dairying. In 
the dairy school building is one large room devoted to instruction in 
this line. Here can be found all of the latest forms of hand separa- 
tors, apparatus for deep setting, small churns, butter-workers, ete. <A 
special instructor is required for this lme, his aim being to turn out 
practical dairymen as required on the farm. These students spend 
much time in studying the problems of the feeding and breeding ef 
dairy stock, and general farm management. 

In all there are required eight lecturers, who give only a portion of 
their time to instruction in the dairy schoo], and nine teachers, who give 
their whole time to instruction in the laboratory and in cheese and but- 
ter making. Two tons and a quarter of milk are required daily for the 
use of the school. The expenses are, of course, very heavy, but the 
good accomplished is so great that all seem well satisfied. 


STATISTICS OF THE COLLEGES HAVING COURSES IN AGRICULTURE. 


Under the provisions of the acts of Congress of July 2, 1862, and 
August 30, 1890, colleges having courses in agriculture are in operation 
in all the States and Territories. In 14 States separate instituticns are 
maintained for white and colored students. The total number of insti- 
tutions having courses in agriculture in the United States is 65. The 
organization of these institutions is so varied that an exact classifica- 
tion of them is impracticable. In a general way, however, they may 
be classified as follows: (1) Universities having colleges or depart- 
ments of agriculture; (2) colleges of agriculture and mechanic arts; 
(3) colleges of agriculture; (4) secondary schools of agriculture. In 
these institutions the college course in agriculture leading te a degree 
covers four or in some cases three years. Shorter courses of one or two 
years, or of a few months, are also provided in many institutions. 
Special courses in dairying and in other agricultural industries have 
been recently established at a few of the colleges. Some institutions 
have preparatory classes in which instruction in agricultural subjects 
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is given. In a number of States courses of lectures in farmers’ insti- 
_ tutes held in different localities are given by members of the college 
faculty during the winter months. 

The total number of officers in the faculties in 1893is 1,282. The total 
number of students is 17,623, of whom 3,160 are in the courses in agricul- 
ture. The graduates from the coursesin agriculture in 1893 numbered 
265, and the total number of graduates in those courses since the estab- 
lishment of the colleges is 3,016. 

The total revenue in 1893 was $4,024,132, from the following sources: 
United States (including income of land grant of 1862 and appropria- 
tion under act of Congress of 1890), $1,463,215; State, $1,093,870; local 
communities, $10,003; individuals, $60,906; fees, $301,141; farm pred- 
uce, $116,625; miscellaneous, $958,372. The value of additions to equip- 
ment in 1893 is estimated as follows: Farm implements, $26,559; build- 
ings, $1,035,589; library, $84,638; apparatus, $151,900; live stock, 

16,276; miscellaneous, $66,675; total, $1,481,637. 

Owing to the complicated organization of many of these institutions 
and the fact that the students in agricultural courses are in many sub- 
jects in classes with students in other courses, and that much of the 
equipment is used in common by the students in all the courses, it is 
impracticable to show by statistics, with exactness, the means and 
facilities for strictly agricultural education. 

The reports received from the colleges during the past two years 
_ indicate that while the facilities for instruction in agricultural courses 
have been increased as the result of the act of Congress of 18990, the 
number of students in the regular college courses in agriculture still 
continues to be relatively smallin manyinstitutions. On theotherhand, 
the short courses are increasingly popular, and wherever special courses, 
asin dairying, have been establisbed they have been well attended. The 
success of the schools of agriculture having a curriculum of lower 
grade than that of the college, in Minnesota, Rhode Island, and Con- 
necticut, is evidence that there is a demand for institutions which will 
receive students directly from the common schools and give them train- 
ing in agricultural subjects along with those ordinarily taught in high 
schools. Experience in agricultural edueation in this country during 
the past thirty years shows that colleges of agriculture are mainly for 
those who have the means and the leisure to gain that liberal education 
_ which will fit them to be investigators, teachers, journalists, and man- 
agers of large agricultural enterprises. In a word, the colleges are 
principally useful in traming the leaders in agricultural progress. This 
is a high duty, and its snecessful performance should entitle an insti- 
tution to the gratitude and support of the people. But there is need 
that the masses of our agricultural population should have more ample 
opportunities for education in agricultural lines. 

The experiment stations, through their bulletins and reports, are 
doing much to educate the adult farmer. The colleges also are doing 
more each year in what may be called university extension work 
through farmers’ institutes. As the demand for instruction in agri- 
culture increases, the colleges will undoubtedly shape their courses to 
ineet the needs of the farmers as far as this is practicable. We shall 
then have experiment stations, college courses in agriculture, schools 
of agriculture, special schools in dairying, animal production, etce., 
farmers’ institutes, and home readings as the complete system of edu- 
cation for the farmer, carried on under the auspices of the university 
or college. 

This system, however, can not accomplish the most good for the 
greatest number of our agricultural population until the courses of 
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study in the common and high schools of the rural communities are so 
modified as to give the farmers’ children that elementary training which 
will enable them to appreciate and apply what the experiment station 
and the college teach. : 

The countries of Europe are giving much attention to the elementary 
instruction of farmers’ children in agricultural subjects. Teachers are 
being trained in normal schools, text-books are being prepared, and 
educational helps of various kinds are being devised in France, Bel- 
gium, and elsewhere, with a view to the needs of the masses of the rural 
population. There are difficult pedagogical problems to be solved in 
making such instruction thoroughly useful, and the movement must 
still be regarded as in an experimental] stage. But the governments 
of these countries seem to be thoroughly in earnest and awake to the 
importance of bringing instruction in improved methods of agriculture 
home to the masses of the farmers. What the European governments 
are doing the people themselves in their local communities might under- 
take in this country. By providing that the children in the common 
schools should learn how to see. to use their hands, and to adapt means 
to useful ends, and that the farm boy or girlin the rural high school 
should be taught in outline the theory and practice of agriculture, an 
improvement might be made in our public school system which would 
soon show substantial results in more contented and prosperous rural 
communities. 


STATISTICS OF AGRICULTURAL SCHOOLS, COLLEGES, AND 
EXPERIMENT STATIONS. 


List of schools and colleges in the United States having courses in agriculture. 


State. Name of institution. Locality. President. 
Alabama 22-523. << Agricultural and Mechanical Col- | Auburn .........- W.L. Broun. 
_ lege of Alabama. 
State Normal and Industrial School.) Normal ........-.. W. iH. Councill. 
VUSV OLE RS ae University of Arizona .....-........ PERG SOn Eh a eee T. B. Comstock. 
Arkansas. ----2.2-. Arkansas Indastrial University ....| Fayetteville ...-.. E. H. Murtee. 
Branch Normal School ...-.......... Binet ecsces J.C. Corbin. 
California .-.-..... College of Agriculture of the Uni- | Berkeley ......... M. Kellogg. 
versity of California. : 
Colorado=.ccss esc The State Agricultural Colege of | Fort Collins ....-- Alston Ellis. 
Colorado. 
Connecticut ......- Storrs Agricultural College .......-. Mansfield..-...-.. B. F. Koons. 
Spot Scientific School of Yale | New Haven....:..| Timothy Dwight. 
Jniversity. 
Delaware --.-2-.5-- Delaware Colleges essere eee tee A. N. Raub. 
State College for Celored Students. Wesley Webb. 
IOnIdan. mee mete Florida State Agricultural and Me- O. Clute. 
chanical College. 
; Florida State Normal School ........ Tallahassee.....-. T. De 8. Tucker. 
Georgian. -2.c.ce<. Georgia State College of Agriculture | Athens ........-.. H.C. White. 
and Mechanic Arts. 
Georgia Industrial College for | College ........-.. R. R. Wright. 
Colored Youths. 
NdshOse—2tesepeetes College of Agriculture of the Uni- | Moscow --.-...--- I. B. Gault. 
Pos _versity of Idaho. 
Dim OIsss ase ese mou. College of Agriculture of the Uni- | Urbana -.-...-.... T. J. Burrill. 
: versity of Ulinois. 
InGb Eire Borpeoeseaee Schoolof Agriculture, Horticulture, | Lafayette.......-. J. H. Smart. 
and Veterinary Science of Purdue 
University. 
HOW Benatar c's Saeee Iowa State College of Agriculture | Ames-...-........- W. M. Beardshear. 
: and Mechanic Arts. 
DCAD SAS ies sete a Kansas State Agricultural College..| Manhattan ....... Geo. T. Fairchild. 
Kentucky ......... Agricultural and Mechanical Col- | Lexington ........ J.K. Patterson. 
lego of Kentucky. 
—e State Normal School ..........5.--.: Wrankfortes 2.223: - J. H. Jackson. 
Louisiana.......... Louisiana State University and | Baton Rouge...... J. W. Nicholson. 
pee eee and Mechanical Coi- 
ege. 
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List of schools and colleges in the United States having courses in agriculture—Cont’d. 


State. Name of institution. Locality. President. 
Louisiana.......--. Southern University and Agricul- | New Orleans..---. H. A. Hill. 
a tural and Mechanical College. 
GAIN cine o's vite as2 The Maine State College ....-....--- Oronos225 32235 = A. W. Harris. 
Marvlandesssser-=5 Maryland Agricultural College ..... College Park ..-..- R. W. Silvester. 
Massachusotts...-.. Massachusetts Agricultural College.| Amherst.......--. H. H. Goodell. 
Michigan ........-- Michigan Agricultural College....-. oe a Col- | L. G. Gorton. 
ege, 
Minnesota ........- College of Agriculture of the Uni- Minnonpele Sonene Cyrus Northrop. 
versity of Minnesota. 
School of Agriculture of tbe Uni- | St. Anthony Park.| H. W. Brewster. 
versity of Minnesota. 
Mississippi---..--. Mississippi Agricultural and Me- | Agricultural Col- | S. D. Lee. 
chanical College. lege. 
Alcorn Agricultural and Mechanical | Westside ......--- | 
College. : 
Missouri--.-.-....- | College of Agricuiture and Mechanic | Columbia .......-- Richard H. Jesse. 
Artsof the University of Missouri. 
Lincoln Institute .-.....--@-----..-- | Jefferson City .-...| Inman I. Page. 
WEODGANY cress ~raiata a= Montana College of Agriculture and | Bozeman....-..--. A.N. Ryon. 
Mechanic Arts. : 
Nebraska....-..--- Industrial College of the University | Lincoln........-.. J. H. Canfield. 
of Nebraska. 
Nevadaie-<----.0--* School of Agriculture of the Ne- | Reno ..........--- 5. A. Jones. 
vada State University. | | 
New Hampshire -..| New Hampshire College of Agricw- | Durham ...-....-.. C.S. MurkJand. 


New Jersey 
New Mexico-..-.-- 


(CVn ee ne 


Oregon 
Pennsylvania. ..--- 
Rhode [sland....-- 


South Carolina..--. 


South Dakota.-..--.- 
‘Lennesseo 


Utah 


Washington..-..-- 
West Virginia..--. 
Wisconsin..-..-... 


SWAY ONO IT eet sia. c2 


_ ture and Mechanic Arts. 


ture and the Mechanic Arts. 
Rutgers Scientific School 
New Mexico College of Agriculture 
and Mechanic Arts. 
College. of Agriculture of Cornell 
University. 
The North Carolina Coliege of Agri- 
culture and Mechanic Arts. 
Agricultural and Mechanical Col- 
lege for the Colored Kace. | 
North Dakota Agricultural College -| 
Ohio State University 
Agricultural and Mechanical Col- 
lege of Oklahoma. | 
Oregon State Agricultural College.. 
Pennsylvania State College 
Rhode Island College of Agricul. | 


Department of Agriculture and Me- 
chanic Aris of Brown University. 
Clemson Agricultural College..-..--. 
Coliege of Agriculture and Mechan- 
ic’s Institute of Claflin University. 

South Dakota Agricultural College. - 

State Agricultural and Mechanical 
College of the University of Ten- 
nessee. 

State Agricultural and Mechanical 
College of Texas. 

Prairie View State Normal School -. 

Agricultural College of Utah 

University of Vermont and State 
Agricultural College. 

Virginia Agricultural and Meclian- 
ical. College. 

Hampton Normal and Agricultural 
Institite. 

Washington Agricultural College 
and School of Science. 
West Virginia University 
TheWest Virginia Colored Institute. 
College of Agriculture of the Uni- 

versity of Wisconsin. 
College of Agriculture of the Uni- 


| Corvallis 


versity of Wyoming. 


New Brunswick -. 
Las Craces 


Raleigh 


Greensboro 


Columbus . 255%. 
Stillwater 


State College 
Kingston 


Providencé .....-. 
Clemson College... 
Orangeburg -..--- 
Brookings. ...--. 
Knoxville 


College Station... 


Prairie View 
Logan 
Burlington 


Blacksburg..-.--- 
Hamptons. =. 2-: | 
Pullman 
Morgantown 


Marereiscassett ss. 
Madison 


Laramie 


Austin Scott. 
Hiram Hadley. 


J.G.Schurman. 

A. Q. Holladay. 

J.O. Crosby. 

J. B. Power. 

W. HB. Scott. 

R. J. Barker. 

John M. Bloss. 
George W. Atherton. 
J. H. Washburn. 


- B. Andrews. 


. B. Craighead. 
. M. Dunton. 


. MeLouth. 

. W.. Dabney, jr. 

. S, Ross. 

. ©. Anderson. 
W. Sanborn. 

. H. Buckham. 

J. M. McBryde. 

. Frisseil. 

. Bryan. © 
Reynolds. 
Campbell. 

. Adams. 


. Johnson. 
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Additions to equipment of agricultural schools and colleges in the United States recewing 
aid from the General Government. 


Value of additions to equipment in 1893, 


Louisiana (Baton Rouge) ---. 
Louisiana (New Orleans). .-. 
Maine 

Mar lan 


RU hicas See eens eae 
Minnesota (Minneapolis)... 
Mississippi (Agricultural 

c Joll 2 
Mississippi (Westside) 
Missouri (Columbia) 
Missouri (Jefferson City) - 
Montana 
Nebraska 
Nevada eee 
New Hampshire ---- 
New Jersey 
Now Mexico . 
New York 
North Carolina (Raleigh).... 
North Carolina (Greensboro) 
UN ortinebalso tar a. eee see cnc oe 
Ohio .. 
Oklahoma - 
Oregou 
Pennsylvania 
Rhode Island (Kingston). -.-- 
South Cancun Cie neoe Col- 

lege) 
South Carolina (Orangeburg) 
South Dakota 
Tennessee 
TYexas (Colleze Station) 
Texas (Prairie View) 
Utah 


Vv irginia (Blacksburg) 
Virginia (Hampton) 
Washin gton 
We st Vir ginia (Morgantown) 
West Vir ginia (Harm) 
Wisconsin 
Wyoming 


750 
|. 150, 000° 
1, 000 


15, 000 
3, 000 


2, 900 


State. Varm F : 
imple- |DBuildings.| Library. App ee agli ee Total. 
ments ee : ; 

, Alabama (Auburn) ...--...- $420 $7, 911 $3, 276 SE OROS Gull apse ee $108 $18, 701 
CAVaip aaanian (ON oven alll). fe 2S erreraroe | rece eiercictoee [ees ostetale Sicea lots esas ahete eee ease eres alae reper [ees eres eae Samoa, Bete 
FA RIZOHS)-cene aocinactuenmen sia 500 6, 500 350 Ba kiiO)s | aman epee 250 10, 700 
Arkansas .... HAD Wore oS cas ae N creates Wel cen taecommians oe $105 A487 734 
California 600 47, 600 6, 000 OOD 0 io actee.ctteblite meres oe 64, 200 
Colorado ic. a 2scheetens-iasen oe 1, 500 3, 500 500 4, 300 700 747 11, 247 
Connecticut (New Haven) '..|....------ 88, 267 552 (iS aie ae een ee 308 89, 738 
Conneghicugl (Storrs) Sie oe oct ereie iis eee nese oe ee 300 SOO RI Sa gaan |e aoe 600 
Delaware (Newark) ......-.- 2, 715 3, 685 1, 338 BDA S| aaretMterseratals 386 12, 638 
Delaware (Dover) .-.----..-- WPSesacs Ps PE EERE | Nami! Meiers LOO ene = 225 
J Moreno (ALENey Onling) Sac=mohse|robemcarencl|caneoneeee 242 LS nanreeeramta te slee esererse 201 
Florida (Tallahassee) ....-.- 2, 089 6, 618 63 QUT Eee ab aeae samen 9, 637 
Georgia (Athens).-.......--.. S30 0G |Eeeeee ea 1, 005 TODA ease maar bee ee sens 2, 328 
(Breer (EOIN ES ees comnorl posdasoenclaarode ase alert anual leas ce coos osaseot sod sess ceshee loreaoacb 3 
MEU ATNG reese yes ers ca io OY years Coste ota hcl mw ctsteerarin tone it aes cae la epereeat 2 OT (heres Seer Merc aed stele. roteene ys tere lata patate muatare sree 
SLUINO NS eee eee ees ap ene Sense 172, 506 2, 600 O90 Oss be se. rote a erermernee 184, 492 
IMmaian'aione Satewe ses ale coeae i 
SOME eae wie sos areca Selec 
NISCAS AS eaten rere te ete ciate svete 
Kentucky (Lexington) ...--- 

Kentucky (Hranktfort) .--..- 


161, 900 


1, 481, 637 
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The locations, directors, and principal lines of work of the agricultural experiment 


stations iw the United States. 


State: 


Location. 


Principal lines of work. 


Alabama (College)..... 


Adabama (Canebrake) - 
PARE ZONA see oe eee 


ARPES Rapes Fak oe ain s 


Califermiatack. cs 55.60% 


COlGTAUDG) Fn sties «nalts 


Connecticut (State): --- 


Connecticut (Storrs) - -. 


Kiemitiieky - mp oe 


Louisiana (Sugar)..--- 


Louisiana (State) .....- | 


Louisiana (North)... .- 
pM heh, eee ae Seas 


Mary lagi dis Aaa seee 


Massachusetts: (State).) Amherst 


Massachusetts (Hatch) 


Uniontown 


Fort Collins 


New Haven 


Ixperiment 
| 


Champaign 


PAN OQHR Sees | 


New Orleans 


Baton Rouge 


College Park 


i 


| 


| 
| 
| 


Alston Ellis 


|S. W. Johnson 
j 


| G. E. Morrow 


C.S. Pluinb 


| R. H. Miller 


F C. A, Goessmann . 


| H. H. Geodell 


Metoorology; avalysis and control 
of fertilizers; botany ; mycology; 
field experiments. 

Field experiments. 

Field experiments with crops and 
fruits; irrigation. 

Analyses of soils, fertilizers, and 
feeding stufis; field experiments 
with crops and fruits; veterinury 
science. 

Soils; composition and cultivation 
of field crops, grapes, and orchard 
fruits; diseases of plants ahd 
seeds; composition of feeding 
stuffs; entomology; technology; 
drainage and irrigation. 

Systematic botany; meteorology; 
field. experiments: with crops; 
testing varieties of vegetables 
and fruits; entomology; irriga- 
tion. 

Methods of analysis; analysis and 
inspection of fertilizers; field ex- 
periments; analysis of feeding 
stufis; chemistry of milk and its 
products; tests of forage plants. 

Chemistry of foods and feeding 
stuils; bacteriology of milk an 
its products; field experiments 
with crops. 

Chemistry; field experiments with 
crops; horticulture; diseases of 
plants and animais; dairying. 

Chemistry; field experiments with 
crops; horticulture. 

Vield experimeuts with fertilizers 
and crops; horticulture; dairy- 
ing. 

Fieid crops; fruits and vegetables; 
irrigation. 

Chemistry; field experiments with 
crops; horticulture; diseases of 
plants; feeding experiments and 
Gairying. 

Wield. experiments; horticulture; 
feeding experiments; diseases 
of plants and animals. 

Chemistry; field experiments; 
horticulture; diseases of plants; 
entomology; dairying. 

Field experiments; horticulture; 
diseases of plants and aninals; 
feeding experiments; entomolo- 
gy. 

Chemistry; analysis and inspec- 
tion of fertilizers; field experi- 
ments; horticulture; diseases of 
plants; entomology; dairying. 

Field experiments; horticulture; 
sugar-making; drainage; irriga- 
tion. 

Cheniistry ; field experiments; hor- 
ticulture; diseases of plants and 
animals; entomology. 

Field experiments. 

Field experiments; horticulture; 
diseases of plants; digestibility 
of feeding stufts ; feeding experi- 
ments with milch cows and pigs; 
dairying. 

Chemistry; field experiments with 
fertilizers, crops, vegetables, and 
fruits. 


ments. 
Meteorology; field experiments 
with fertilizers and fruits; ento- 
mology. 
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The locations, directors 


, and principal lines of work of the agrieultural experiment 
stations in the United States—Continued. : 


State. 


Principal lines of work. 


Machi gam: <a -ana~ acts 


Minnesota... sos2000s2- 
Mississippi ---.==.----- 
Missouti«s <2. seseese 
Montanari. soessseee. cece 
Webraskais selec sanes 


INOW Alves state t eishnis 


New Hampshire --..---- 
New Jersey (State)..--. 
New Jersey (College) -- 


New Mexico-.--..-.----- 
New York (State) -.... 
New York (Cornell) .-. 


North Carolina... 2.22. 


Okighoma cya we Ses 
ORCC ON somce menseete eee 


Pennsylvania...-.2.... 
Rhode’ Islands. .....2 5. 


South Carolina::...22.. 


SouthwWakeota 2-252: 


VA Cua eee eter 


Washington ssoscsose. 


Agricultural Col- 


ege. 
St. Anthony Park.| W.M. Ligget 


Agricultural Col- | SM. Tracy 


Columibia .-.~.-.+- E. D. Porter 


Stay) OWSSere. 5.58 


G. H. Whitcher 
New Brunswick..| E. B. Voorhees -..-... 


New Brunswick...) Austin Scott 


Lag Cruces ..---.- 


Peter Collier 


| Oi Bs Power-ceeeace 


Wooster ts. a:.4- =. C. KE. Thorne 


Corvyallist:. 2.52. 


State College ..... 


Clemson College..| E. B. Craighead 


Brookings ..-...... L. MeLouth 
| C.F. Vanderford..-. 


College Station ...| J. H. Connell 


Blacksburg 


Field crops; vegetables and fruits ; 
ensilage; feeding animals. 

Chemistry ; field experiments with 
vegetables and fruits; entomolo- 
gy; dairying. 

Botany ; field experiments; feeding 
experiments ; veterinary science; 
entomology; dairying. 

Chemistry; field crops; vegetables 
and fruits; feeding experiments; 
veterinary science and practice. 

Chemistry; meteorology; soils; 
field experiments; entomology. 

Soils; field crops; horticulture; 
diseases of plants; entomology ; 
dairying. 

Chemistry; field experiments; 
feeding experiments; dairying. 

Chemistry; analysis and control 
of fertilizers; field experiments. 

Botany; diseases of plants; weeds; 
feeding experiments with milch 
cows; entomology. 

| Field crops; vegetables and fruits; 

entomology. 

| Chemistry; meteorology; analysis 
and control of fertilizers ; tield 


} 

| experiments with fertilizers, 

| erops, vegetables, and fruits; 
| diseases of plants ; feeding stuffs ; 
| dairying. 

| Field crops; field and greenhouse 

experiments with vegetables and 

fruits; feeding experiments; en- 
tomology; dairying. 

| Chemistry; meteorology; analysis 

and control of fertilizers; field 

| experiments with fertilizers; 

| erops, vegetables, and fruits; 
seed testing; analysis of feed- 
ing stuils. 

Botany; field experiments; for- 
estry; diseases of plants. 

Field experiments with fertilzers, 
crops, vegetables, and fruits; 
entomology. e 

Field experiments with crops, 
vegetables, and fruits. 

Soils; field experiments; and ento- 
mology. 
hemistry; analysis of fertilizers; 
field experiments; composition 
of feeding stuffs; feeding experi- 
ments; dairying. 

Chemistry; analysis and control 
of fortilizers; field experiments; 
veterinary science and practice; 
agriculture. 

Analysis and control of fertilizers; 
field experiments. 

Meteorology; field experiments; 
forestry; entomology; dairying. 

Botany; soils; field experiments; 
feeding experiments. 

Field experiments; diseases of 
plants; feeding experiments; 
veterinary science and practice; 
dairying. 

Field experiments; feeding experi- 
ments; irrigation. 

Chemistry; analysis and control 
of fertilizers; field experiments; 
diseases of plants; feeding ex- 
periments; entomology; dairy- 
ing. 

Field experiments; veterinary 
science and practice 

Field experiments; forestry. 


A re 
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The locations, directors, and principal lines of work of the agricultural experiment 
stations in the United States—Continued. 


State. : Location. 


Director. 


Principal lines of work. 


West Virginia.....-..- Morgantown ..... J.A.Myers.....- 


WASCONSItUs-2ee= son oo 8 f Madisonen--<.cet4 | W. A. Henry..... 


Wey Omingnrs sofa oss sce Laramie ... 


gation. 


soils; field 
feeding experimeuts; 


Analysis and control of fertilizers; 
chemistry; botany; field experi- 
ments; entomology. 

Chemistry ; 
ments; 
dairying. 

anes Botany; soils; ficld and feeding 

experiments ; 


experi- 


entomology; irri- 


Revenue of the agricultural experiment stations in 1893. 


Revenue for 1893 from— 


Stations. : Ae| , Total. 
United | q, Indi- | + | Farm | Miscella- 
States. States. viduals.| Fees. jproducts.; neous. 

Alabama (College) -..2-...2..2-..<- STD TOOOR SSS i417 | rrscrecagl eens = $1, 011 $450 $24, 878 
Alabama (Canebrake)” ....5-5 2 2..0+|sec2---: ‘ ; 3, 369 
LEO TO aoe iO 8 SOD JOA AA bE Ase 15, 000 15, 241 
PANT CBI S AG el aeee ete yalaie[olara a 5 Sina apo me mn 15, 000 | 15, 000 
(Caron lates ete ee ieteraeracpeceres praia) ele 15, 000 33. 810 
Colona -s- tees cleanin eo 2 smaller relak 15, 000 17,.077 
Connecticut (State) -............-... 7, 500 21, 671 
Connecticut (Storrs) ...---.---.-.... 7, 500 8, 000 
Walaware oan meee ewan ee ci-ees 15, 000 | 15, 095 
EM OME De eet a einisere ate oienln sce ats 15, 000 15, 060 
Georgians cin ciseereiaw a scisisicis ses nee ee 15, 000 22, 000 
TO ee ee te ae = Se eeecle a= oa ice os awe 15, 000 | 15, 065 
UNM Os Meee tere ance cle'<xic -\ha.ss ptt Sa | 15, 000 | 15, 070 
TUS STG, Naa Re ee ee 15, 000 16, 532 
oer noe ws babiciels ontigiew ee Sees 15, 000 16, 500 
PREIS AG oer ne oe ae eee are a ccne es | 35, 000 | 15, 000 
HRONOGy Shidooss sabe. epertagapauaae 15, 000 | 19, 171 
OU IGION A. hee epic cores FB aya eis lye as 15, 000 26, 600 
MVIGIN On Sere tat toe cine caieie ee sienna 15, 000 15, 326 
Ma isy sh a OES mete ate tora te acteie = sinclar 15, 000 15, 488 
Massachusetts (State) ---..-.-.-.... Ie ese 13, 500 
Massachusetts (Hatch) ..-.......... 15, 000 15, 604 
IND Gish see eae ea seoorantooar 15, 000 17, 037 
MMVINORO tan ee eek eae kes waren ai | 15, 000 15, 000 
ISSIR Ty Sek 0 Sas soca ss poe ace ocease | 15,000 16, 343 
INGER SO M38 ane CERO IR SAS eS emer 15, 000 16, 152 
UTR ATI Ue ate tontare aie miplovete el oper nies eye oes | inrata= Sa.) Stale 1 era lu telale Swims | cheats = eis cietel aes ore 
INeDIAS Kae Ream cera es on p eens 15. (09 
INE VEG a ree ere ice ith oa Saeed eSB oe 15, 118 
ANeiwanelaunp Sharer late een \a = a cise nie 17, 000 
New Jersey (State) ...--:-... | 11, 000 
New Jersey (College) 15, 000 
Nie woMlOx GO asi. iamele as hcinsiesie sie oe 15, 115 
NeweVorks (State). << 22 -.2.sccse 22% 68, 500 
Neowevorke (Cornell)! jicscscrrceeeem = 15, 585 
North CarGunaires oa cccicces essere ee = H 28, 400 
EN ORGAO ba ecco srs ease operons 5 ON Os ae Ges elk Slaciceasl ick res cl Seinen 564 15, 564 
COPA res sine oie, ows iete prensa psscaiar b= , 28, 936 
Oklahoma : 15, 000 
(OGG ait on Abe AP ooone sae cLOnae 5, 06 15, 000 
PLOUNBV AVATAR ania ciel 2 wa om wine eens MON OW OM etscnratate otal | eateries 7,172 TOD Aeemeniee 24, 874 
RO Mens! ani Cen sa ncerctceise ane nieieine wis HS ROOMS arn alosdase = 1,521 951 56 27, 528 
2 SSG MOAnG in S2oee oe cess Scbsnedee DSUs ARS oaalbednacts| Conkagne A SUC seer ere 15, 480 
OU GRID AO GE ay etic errata es Soi « a rois miseele)e 15. O00" ee eace ate mein ot eer ese peat ia sea Sem otrecre 15, 000 
MREMDES SCO maine sateen eee -  e ZU CO) Oan Pee aes een es SE eccons DST Bele a= cinaia 17, 818 
IRENA GRR Ta VooDoo wilds tcale otis Marie ale ORO Ven aioe volte tet a onal cistern calle wigiae aie teeters ebro 15, 000 
NVR EE Sete tae aclewinweitcsics = beeen’ SE QOD rescore rota 2 le re | mel as re VN ee 17, 246 
MORIN OM Ute ee cic@iewl wists w/e actele = sr= = Ree ee RoR AEN ec ied On OeG eon i 2 SL Soe ene sete 18, 832 
BV GIN ONIN Oy a esis ae eimatn a ai sicre wieinim lorie = ain UA UNG ay eer siesl om Ia eae eae Ore Cs UN Me Bpertentic 18, 750 
GW iais HAMS LOR ecm sac =c)ete ers create) aiateiets == TARO as rr ee oer Sal etse en om Oneeest le eats cgcos 15, 600 
Wresbavarcinia.e cence ces ates se Sess SOOO Peers a saps oe oo 4, 063 310 152 19, 525 
SWViie CONS ITEP coe ene cece Geeta TODOS GA 45a alee a ASG erase eres 29, 980 
OW VOWS ee nee ees -msaee)rin mls Secs MOM lore serene eM Sia ee tel A ae eS DOS: le Cn eraers 15, 293 
ROUGL semana soe ected Kernen wile 6 705, 000 |164, 985 4,100 | 27, 621 43, 925 4, 442 950, 073 
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Additions to the equipment of agricultural experiment stations in 1593. 


Value of additions to equipment in 1893. 


Stations. Farm z p i e 
imple- Building.| Library.) APP@ | Live | Miscella-) motq) 
ments. 
Alabama (College) ..---.---.. $420 $2, 696 $500 $O“004 Nore teeye tele mie ence ar $5, 620 
Alabama (Canebrake)-.-...-- LOS se osece veers | 36 50 $125 $90 366 
AGT NAR i i-phase ase 65 “ 
AP KANSAS aus mais cater ctor 50 
Calstoniiaheaosstiuk 2 Ss teases 564 
COotoradenics Cee oe eeins 82 | 
Connecticut (State) 5. .-.--mn|coec---2-- 
« Connecticut (Storrs) ....----5|2---2<---- | 
Delaware 116 
WOT oe os crseem arsenic ce 179 
Geornsiar teres cece = 300 
LOMO ste ee ses cee ee 951 
AUREN ARS CR Bee el ee eee ee 75 
SGU aM Site eae fe ase - eeae 78 
MON Bias soe atnow cies wise eters 100 
WRADB AGEs tess oe eieia= seek ooo ee 
ARCO) paa=h a Nae a 146 
MOWISIANA isc anecset eee 100 
IMG INOS sete cat aie ccwe neyaceltacewiece sex 
IUCR a EG Re aa aene orn oooneeuS 580 
Massachusetts (State) .......|---------- 
Massachusetts (Hatch)...... Ae Stor gens 
MECN UEP Nc eee. eae 75 
MAMMOS ObAp Aor ce eee cents sac caheoenmeees 
MGSSESSIP PT. sos eeccaineniqenes5 125 
Miss@ubic 20-22 sn seamed ore E 
MEO BbAM Gidis saris vib Sraecjaec come 
Nebraska 
Nene aia ae eee at oe E , 280 
New Hampshire ............- 500 13, 000 2, 000 500 DUO) 2m auroras 16, 500 
Nesraiie nse (Stabe) ic teenie el ars Seacoast fir <i vehicle ae, | eee ere | ee eee 
New Jersey (College) ...-.-..|..-.------ 746 939 BOT. ee ane ereeee 2, 072 
iNemrMiexice..2 0s 2s. Sis ones 93 HU acre oe DeDOM ue eects. 499 2, 849 
Mownvork (State), -.- science. 75 5, 000 100 500 850 50 6, 075 
INeweorikx (Gemmell) 5. <2 jaca. cle aamnseriaas|22aeesesee iS ee 150 75 250 500 
North Carolina f 
North Dakotas 2-2-2. ceenc--- 
(NOW Se ae stems saccmteekice se 
Olsighomerce. 3. 22. esse 
Ones@ny ys aca. a sateen ee 
ASTM S WEES Gee SS ae <0 etarge [Doa= es ope | eereema - 95> eran aos oo ana Niscssqesae Seen eee See eee 
DERNOYE oe GSU e103 ee ee 
HowoHt Caroumaccoceae stesee. 
South: Dakotay --- . oceans - 
TOMMeSSO! coc. 5-5 +. ten 
MNORAGE tsa Sas anise nse ce acti 
Wit ahi hem eins cee eseeacesoesee 
Wierme nts sane cea aceeence 
AVI OAT AAS 5 Sew ieie ew Be lee ne 
Whasiian otone ic. cccceeeee = 
West Virginia... 
Wisconsin ...----- eae 
AWIVOHNIN Oe ee re ce wsee ec ae 
LA Sem ena 8,380] 59,578 | 11,216] 17,672 7,085 | 29,927 | 183, 858 
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REPORT OF THE STATISTICIAN.,* 


Sir: [ have the honor to submit my first annual report as Statisti- 
cian of this Department, it being the 30th annual report made by the 
head of the Division of Statistics. It is proper that I should express 
my sense of the great responsibility attached to the important position 
which you have intrusted to me. To merit the confidence thus 
bestowed will be the object of my earnest endeavor. 

Very respectfully, 
HENRY A. ROBINSON, 
Statistician. 
Hon. J. STERLING Morton, 
Secretary. 


INTRODUCTORY. 


The science of statistics presents a vast and ever extending field, the 
cultivation of which requires strenuous and persistent devotion and 
effort. 

The agricultural branch of statistics, if regard be lad for the basic 
importance of the agricultural art or industry, is the principal one of 
the group. As has been well said, “it is safe to assume that as the 
proportions of the value of agricultural interests are to all interests, so 
is the value of purely agricultural statistics to statistics in general.” 
The farming population of this country comprises nearly one-half of 
the total population, and the products of the farm constitute the prin- 
cipal part of the commodities that enter into the channels of our com- 
merce, both domestic and foreign. It is therefore very important, in 
the interests of the whole people, that agricultural data should be care- 
fully and reliably collected, treated, and published. The system 
adopted by the Department of Agriculture for the collection of the 
data referred to, while it may not be the best conceivable, is, perhaps, 
when expense of gathering and other important elements are taken 
into consideration, the best that has hitherto been attainable. Sugges- 
tions will, however, be submitted in the near future looking to the 
attainment of more exact information on certain important points. 


*Norp.—Owing to the delay in providing for the printing of the Annual Reporé 
of the Department of Agriculture, the MS. therefor was not called for at the usuak 
time, namely, the close of the calendar year, which tho report is intended to cover. 
The report of the Statistician being among the last reports called for, the MS. was 
not submitted until April, and that officer was therefore permitted to extend his 
report so as to cover in some cases certain facts relating to a distribution of crops, 
etc., up to and including March 1, 1894. 
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This Department has in its service for the collection of information 
two corps of correspondents, one of which reports directly to the 
Statistician. This corps, when full, numbers 10,000, and is composed 
of 4 members in each of 2,500 counties, these comprising all the coun- 
ties in the United States, except a few hundred, which, on account of 
their urban character or their scanty population, have practically no 
agricultural crops. The other corps consists also of aboard of 4mem- 
bers in each of the counties of the different States of the Union who 
report to officers residing in their respective States, and entitled 
“State agents of the Department of Agriculture.” It is the duty of 
these officers to consolidate the returns made to them and forward the 
results to the Statistician for his use in the preparation of all returns 
for publication. As a further means of approximating accuracy, resort 
ishad in some cases to selected farmers not regular correspondents, of 
whom the Department has a list of over 150,000. It will thus be seen 
that great effort is made to secure trustworthy data, and the eagerness 
with which the Government reports are awaited by those especially 
interested bears strong practical testimony to the success attained. 

itis appropriate in this connection to say that the demand for the 
various reports of the Division of Statistics is in excess of ability, under 
present circumstances, to supply. This demand is not confined to 
Senators, Representatives, editors, and publicists, but is general and 
popular. A very considerable part of the work of the office, however, 
arises from the special demands of the nation’s lawmakers for statis- 
tical information, and much of the time of the experts in research in 
the employment of the Division of Statistics is devoted to the supply 
of this demand. The recent extraordinary session of Congress caused 
ah unusual demand upon this division for statistical data pertinent to 
subjects of legislative discussion. 

In addition to primary investigations at home, the range of endeavor 
in foreign fields has been and will be continued. The demands for the 
compilation of foreign statistics are on the increase. These include 
inquiries relating to acreage, production, and rate of yield of the prin- 
cipal and the minor crops; to the number and the produce of farm 
stock; to farm wages; to wholesale, retail, and farm prices; to quan- 
tities and values of exports and imports; to customs duties on agricul- 
tural products, and toa variety of other points of economic import- 
ance. Tosatisiy the demands for this information coming from foreign 
and domestic sources requires a large amount of painstaking labor, 
which is performed by a number of clerks who are experts in the com- 
pilation of foreign statistics. The records of foreign and domestic 
investigations have been inereased. Numerous inquiries have been 
received during the past year regarding domestic crops other than 
corn, wheat, and oats. Reports in relation to rye, barley, buckwheat, 
potatoes, tobacco, cotton, and hay had been dropped since 1888. The 
data for these crops were collected but not published. In the Decem- 
ber report the publication of the usual data in regard to at least five of 
these crops was resumed. Many inquiries are made regarding minor 
crops, and if is desirable that the means of extending our investiga- 
tions in the direction indicated by these inquiries should be supplied: 
Every effort has been and will continue to be made to extend our work 
into new fields, with a view of ultimately obtaining all useful informa- 
tion as to the agricultural industry. The value of the minor crops 
aggregates millions of dollars and constitutes a very considerable part 
of the farmer’s annual income, so that reliable and definite information 
in regard to them is desirable. They embrace the fruits, small and 
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great; rice, grasses, fibers; vegetables, such as beans and peas; the 
dair y and poultry products, ete, Of course, the inclusion of these sub- 
jects in our investigations and reports would necessarily involve 
Increase of expense, for which provision should be made. 


CROPS OF THE YEAR. 
METHOROLOGY. 


The meteorological records of the growing season, covering the period 
from April to September, inclusive, have been compiled from the Monthly 
Weather Review, published under the direction of the Chief of the 
Weather Bureau of the Department of Agriculture. The data presented 

n the subjoined tables show that there has been during the period of 

erop growth a deficiency of rainfall in the principal agr jcultural districts, 
except the North Pacific coast region, the Ohio Valley, and the Middle 
Atlantic States. In the Middle Atlantic States there was an exces s of 

rainfall over the normal during the months of April, May, and Septem- 
ber, which more than balanced the aggregate deficiency for J ay and 
August. In the Ohio Valley and Tennessee the records show a large 

xcess during April and May, while the rainfall during the following 

months was either normal or below the average. The North Pacifie 
coast region had a very heavy rainfall. during April, which continued 
into May, while for the other months the variations either above or 
below the normal were sli ght. The rainfall during June, July, and 
August, the hottest months of the year, was generally below the aver- 

age, a and the d amage resulting from this deficiency in many sections of 
the country was considerable. 

The complete records of tempera ature and rainfall, both normal and 
actual, by months, for the various districts of the country, are presented 
in the ‘two foll owing tables: 


Femperature. 


Apr. | May. i) June, July. August. | September. 
Districts. aml Ea hee = = 
Nor- q | Nor- aga | Nor- an | Sor la one | DNOr= | ag Nor- | ja¢ 
mal. deds: mal. LISHED ; mal. | 1893. | nal 1898. mal, 1993. mal, | 1853, 
r =| ae = : a 
: jorj/orj|or{orjormlormlorjorior ior forlorn. 
New England. ......---- 43°3.) 41°7 | 54-1 | 58-7 | 63 62'-3) || 63:6 |i 8-1 | 67-1 | 67'S | GL-L | 58-3 
Middle Atlantic States-./ 51:6 | 52°5 | 62-4 |, 64:5 | 709 | 71°7 | 76°3 | 762.) 73°5 | 74°5. | 67:9 | 66-3 
South Atlantic States...| 61-4 | 65 70°2 | 69:2 | 76°38 | 76 805 | SLL | 78°3 | 77-6 | TBE 74 9 
Florida Peninsula -...---!..-..- Pears Nateate te saad 1:3 | 80°5-1-83°3 | 82-2 |-§2°5 | 82-2 | 80:5 | 80°7 
Hastern Gulf States...-. GGT | 68-6 | 72-6 72°1 | 7385-780 | SiS | S2i-L || 79-8 | 801 | 15S | 76"9 
Western Gulf States....) 66-9 | 69-7 | 73-3 | 72:4-79°5 | 78-9 | 82:9 | 2-7 | 81-1 | 80-5 | 76 | 78-4 
Ohio Valley and Tennes- ; | | | | | | 
BOO a erie sn eis eeiataiio e 6 55-9) 577 Gorda) Gell |) 784) (78-6 107-6) | 7 74:41 75 | 68°6 | 70 
Lower Lake Region ..... 44°3 | 43:9 | 56°2 | 54°S | 65-9 | 69-1 | 71°38 | 71:9 | 68°4 | 69-2 | 63°3 61°5 
Upper Lako Regi 1OT 56 40-4 | 83-6 | 51°6 | 49°6 | 61°6 | 65°2 | 68°3 | 69-1 | G5'3 | 65-8 | 58°6 | 58°6 
Extremo Northwest ..--- 40°G | 32°3 | 53:4 | 52 | 63-6 | 66:2 | 68:5 | G8°8 | 65°8 | 66°7 | 55-4 57 ‘6 
Upper Mississippi Valley] 51°3 | 48-7 | 61°6 | 58°9 | 70-4 | 72°7 | 75-9 | 77 72'°2 | 72°2 | G44 | 66°9 
Missouri Valley .....--.-. 50°6 | 47°8 | 61 58 705 | 719 | 75°7) | 76 72°3 | T1°S | G41 | 67:7 
Northern Slope: Ae eeeN 45-5 | 89:9 | 54°3 | 52-7 | 63-9 | 63-6 |. 70-2 | 71 68°4 | 68-1 | 58:5 | 59-2 
Middle Slope ....--.-.-.- 51:7 | 50-7 | 59:4 |} 56"8 | 68-9 | 70°4 | -74°6 | 75 714 | 70°3 | 63:7 | 66 
Southern Slope -........- 57:2; | 62 64°4 | 65°4 | 712 | 74°9 | 75°8 | T7-4 | 73 72°8 | 66°83 | 69°8 
Southern Plateau...--.-. 61°C | 60°4 | 69°6 | G7°7 | T7°7 | 79-5. | 82°F | 80D | BOG | 79° | 73-61 723 
Middle Plateau. -.....-.- 49 44-7 | 56°9' | 54°4 | 65-7 | 65°G | 72-1 | 723) TL3 | 70S | 61-7 | 60-5 
Northern Plateau -..--../' 53°2 | 46:2 | 59-7 | 55-3 | 64-3] 59-8 | 72-1 | 69-7 | 74-3 | TEL | GEG | Gd-7 
Ni ied ks Pacific Coast Re- | 
pate athe Store otals ie ate 49-7 | 45-3 | 54-3) | 5-9 | 5S-1! | 54-9. | Gk -L |} 60 60°83 | 69°38 | 57-4 55 “4 
aida Pacific Coast Re- | | | 
(GES ectiie see dasarcese 56°5 | 52°6 | 6L°1 | 59°2 | 64°5 | 63 67 °3 |. 66°7 | 67:7 | 66°77 | 64°81 62. 
South Pacific Coast Re- | | | 
ROR Foe lenigecte ae, (e see == | 59-6 | 57°G | 62°5 | 61°8 | GOL | 64°8.| 69-4 | E8°5 | 71-1 FOF | The |  6bs4 
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Precipitation. 


April. May. | dune. | July. August. | September. 
Districts. < | ~ Iwan To 
Nor 6 Nor- | yaq9 | Nor- Nor- aE OE. Nor- ig 
al 1893. “ial 1893. al 1893. | mal. | 1893, Tele 1893. ae 1893. 
iota his sk Toke | iis Tn. VERA PEt || Gian | as Newey In. 
New England............ 3:25 | 3-65 | 3-43 | 4°73 | 3-23 | 2-43 | 8°76 | 1-86 | 4°24 | 4°94] 3°46 | 2°36 
Middle Atlantic States ..| 5°37 | 3:47 | 3°46 | 4°86 | 3°78 | 3°78 | 4°55 | 3°15 | 4°84 | 4°74 | 4-08 4°23 
South Atlantic States ...| 3°76 | 1°66 | 4°02 | 4-42 | 5-09 | 6°79 | 6:86 | 4°06 | 6°65 | 8°85 | 5°37 4°77 
Plorida Peninswia 2s-527-\----- Ne al ie Re cee epee ee eel 5-61 | 3-61 | 4:76 | 2°76 | 7-28 3°48 
Fastern Gulf States..-.. 5-07 | 3:27 | 4:46 | 5°56 | 5:44] 4°84 | 5-45 | 3°95 | 5°65 | 5°15 | 4°62 5 02 
Western Gulf States ..-.| 4:07 | 4:07 | 4°51 | 5°71 | 3°79 | 4°69 | 3°08 | 1°58 | 3°58 | 2°48 | 4°66 1°76 
Ohio Valley and ‘Pennes- | 
SCONCE Rea eee ee 4-02 | 6:22 | 3-86 | 6°26 | 4:34 | 4-04 | 4-09 | 2.49 | 2-04 | 1-84 | 3-17 3:17 
Lower Lake Region ..--. 2-36 | 3-76 | 8°81 | 4:51 | 3-36 | 2-06 | 3°30 | 2 3°01 | 3°51 | 3°08; 1°58 
Upper Lake Region -..-. 2-36 | 3°76 | 8-38 | 2-78 | 3°89 | 2:89 | 3°31 | 3°31 | 3-15 | 1°45 | 3°57 | 2-17 
Extreme Northwest ....-| 1:71 | 1°81 | 2°28 | 2-28 | 3°46 | 3-86 | 2:92 | 2:12 | 2:13 | 1-63 | 1°59 “79 
Upper Mississippi Valley] 2-82 | 6°32 | 4°15 | 4:25 | 4-95 | 3°75 | 8-71 | 2-41 | 3°19 | 1°19 | 3°58 | 3-08 
Missouri Valley=.... 20. 3-12 | 4:52 | 4°62-} 3-62 | 4:48 | 3-88 | a-28 | 4-28 | 3°bo | 2°15 | 2-68 2°74 
Northern Slope .-...---.- W050 12052472227 f 2-82) ie7o -90- 1-20 dr-48 et ae Oo 1°15 
Middle Slope? a. oscece a3 59 | 3°35 | 2°25 | 2B 193i 92-76: 4-2 “86 2:83 | 1°73 | 1°42 1°02 
Soxrthern Slope ...--..-.- 25 “14 | 2°65! 3:95 | 2°32! +72 | 2:44 | 2-04 | 2-85 | 4:05 | 2°58 2°88 
Southern Plateau ......-- 30 Te 26 “86 40 | Rs rm We tae (ar By ceo O4 1°24 
Middle Plateau .........- 1°58 | 1:48 | 1°07 “77 55 | *05 “49 | 359 *82 | 1-02 “64 “OL 
Northern Plateaw...-...- 1°32) 8°92 || 1:57 | inal) L260) “40 Bete 28) 44 “O04 76 1°96 
North Pacific Coast Re- | 
TT AG Ae AP oe PIN 3°44 | 8°74 | 2°78 | 4°08 | 2°22 | 3°02 | 1°18 Ba Aes 61 | 3:45 3°85 
Middle Pacific Coast Re- 
LOUtoa tec sso e ee ae 2°77, \ 2:67 | L°46' | 1506 69 09 OL 01 | 0 0 41 1:‘01 
Seuth Pacific Coast Re- | | | 
SLOW ee eee eee 1°20 20 | “A8 } 28 "12? |) 302 es pie 10 | 0 | 10 fb 


From the data presented in these two tables there has been compiled 
a statement showing the aggregate rainfall during the six months, 
April te September, 1893, the average or normal rainfall for the same 
period, and the excess or deficiency of the actual rainfall as compared 
with the normal. For the purpose of comparison the corresponding 
data for 1892 are also included in the table. In the growing season of 
1892 the weather was characterized by an excess of moisture except on 
the Atlantic coast and in the Western Gulf States. These conditions 
were generally reversed during 1893. It has already been stated that 
there was a general deficiency of moisture, which was attributable chiefiy 
to the cloudless skies of June, July, and August. In this connection it 
may be worth noticing that throughout Western Europe there prevailed 
a severe and long-continued drought earlier in the season, which totally 
or partially ruined the hay crop in many parts of Germany, France, 
Belgium, and England. 

The statement showing the aggregate rainfall for the principal agri- 
cultural districts during the six months, April to September, 1893, as 
compared with 1892, is presented in the following table: 


Aggregate rainfall for the period April—September. 


1 


1892. | + 1893. 
| 
Districts. ie aon 
T al. | So Wee Tor E : 
Normal. | 1882 the nor- | Normal. | 1893. a SN 
| mal. mal. 
Inches. Inches. | Inches. | Inches. | Inehes. | Inches. 
NewHnptand S25 cect accaannesosen cae 22°47 18 87 —3 60 21°37 19-97 —1°40 
Middle Atlantic States ...-...-...-...-- 23 95 22-85 —1 60 24-03 24 +23 + °20 
South Atlantic States ae 31°56 26 86 —4°70 31°25 30°55 — ‘70 
Eastern Gulf States ............ Bae 30°54 80 94 +40 30-69 27:79 —2 ‘90 
Western Gulf States 24°17 2207 —1°50 23 69 20°29 | , —3-40 
Ohio Valley and Tennessee .---.......-. 23 41 26°51 +310 21°52 24 -02 +2°50 
Lower bakevRe gion a= <secemce a. 23 18 83 25°33 + 6°50 18 42 17-42 —1 00 
Upper Lake Resiin cecosen came ccna eer 19 40 20 *30 + °90 19 66 16 “86 —3 3 
Extreme Northwest ....--.-.-----26-2-0: 14°18 14°88 + ‘70 14-09 12°49 —1 60 
Upper Mississippi Valley ...-.--..-.--. 22-46 28°76 +6 -30 22°40 21-00 —1°40 
MISSOUTINValley costae oose cea Cenc 22°57 23°27 + °70 22°73 20°93 —1°80 


North Pacific Coast Region ............ 14-96 18°86 +3 90 14-28 20°78 +6 °50 
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‘The aggregate excess or deficiency in rainfall during the growing 
season is in itself not sufficient to serve as as index of success in the 
growth of the farmer’s crops. An aggregate deficiency, however large, 
does not necessarily indicate that the crops have been suffering for 
want ofrain. If, e. g., the supply of moisture during April, May, June, 
aud July has been about normal, and the deficiency occurred during 
August and September, conditions for crop growth may be considered 
favorable, although the shortage in the aggregate precipitation would 
seem to indicate the contrary. it wili thus be seen that the distribu- 
tion of the rainfall is quite as important a factor as the total supply. 
The appended table shows the departures of temperature and rainfall 
from the normal for the six months, April to September, 1893. 


Departure of temperature and precipitation from the normal. 


| April. | May. | June. 
. . — — | _ —— ——— a 
striets. ] | j 
pee Tempera-| Precipi- | Tempera-| Precipi- \Tompens:} Precipi- 
ture. | tation. | ture. tation. ture. | tation. 
°F. Inches. oF. Inches. | © F.. | Inches. 
INCA Died CHG I a eee on Sen conAbRaansee =4'"6 ert ae) +1°3 | — 2 an 
Midele Atlantic States .......- Seema 9 Hert ea 41-4 +8 0 
SoutheAtlamtic States! o-oo. 22 ie ctoes 436 IOS 0 + 4 es, +1‘7 
EM Onine me OOin Sula oe ates aes ants cicyaen|NE cM ny | aes Ml eeee A ENS Aho, Et | 4) Inmet teers 
Masterm Gulk States ete ones eas 2-5 aes 2285 Seif as 6 
Western Guif States. --. +2°8 | 0 = 50) ares ong 49 
Ohio Valley and Tenness 1-3] 42-2 23 494 ae) a 
Lower Lake Region es +14 iG ae a +32 eek} 
Upp persbakewhe gi Onc msec ese seen ese | os ye aed! 2 3 +36 ey 
Extreme Northwest 73 45H) iy ey 0 | 42:6 a4 
Upper Mississippi Valley .......----... =r +35 Oe Tat +l +23 eo) 
MEISSOUSI a VOUGYsoe neo ces sce ce scee neice 9B eetolecd: Sh ee | stot 2875 
INGLE eI LOD Ol Oe Ae eae erence =i-jciepiee 56 on ==: P|, oes =e 
INGUIG SiG eo aco sce go Gece OeeeeeyHaaSSe iho ==159) 2°6 ibe L1'5 ak 
WOOULME EME SOPC one crise selene =o ones +4°8 24 +1 +°6 +3°7 —1°6 
SOMME VAVOAUY acess coe w dean sce Ke «os Saiee — 3 1°94 + 6 ae ise “4 
IU ENGKGY Cy ERIC CNT hn ee DSc a eee Pca a —4°3 el cD ease —1 as 5 
Nonthornubl abeal cman: eos weenie = -/'s 60 2-6 —4 +4 Brice, ==5 S212 
North Pacific ‘Coast Region...-..-.-.--- —4°4. EDs —2 4 +1:3 =o 8 
Middle Pacific Coast Region.-........... | —3°9 Ly 19 —— th} ral SS, ="6 
South Pacific Coast Region............. Wie eae kee eel vif 24 1:3 Sol 
duly. August. September. 
EN OE Tempera-| Precipi- |Tempera-| Precipi- | Tetapera-| Precipi- 
ture. tation. ture. tation. ture. tation. 
| SSS =I: 
4 i] | 
°F, Inches. ° F, Inches. OR. 8) Inehes: 
PNG wi AIA Clieererareietencr te laroras> tate =rayanerae seo = —5 — 19 +°7 slakelay —2°8 —l1:1 
Middle Atlantic States ...........-..... eat —1:4 +1 —"1 1563) a2 
south Atlantic: States ..2..- 02... ----.2 +°6 PB So ogee +11 — 6 
worl dage oMius ware se sete sacs cme oe Zee 22) 8} Set bh} 36 
Has tOrnaGeW staves nea = oes ce eae +°6 ==155 +3 —'5 Sed +4 
NestornaGulrStatesh-s-01- --.see + cent = -=1"5 <= 6 eS ee 2:4 | —2°9 
Ohio Valley and ‘lennessee.......--.--. 1k —1°6 +6 | Ba +1°4 0 
ALO WODAURKCRROCIOD 25 - acne ani te oe oe Sb ail a 5} eae +°5 ae 2155 
Wipper ake Regione sce: s. 0 sk /=\sr-te oss +°8 0 +5 =—1°7 0 ted 
xtreme Northwestern tank osc ewe css 3 ae) =:8 | +9 ao +22 == 3 
Upper Mississippi Valley .......--...-. +11 —eSa On| —2 | +2°5 | —'5 
WiISSO UTI Vial EV eee nc teen sear te ac ace erst +°3 On 4 — 38 it +86 — 2 
Northern Slope ....-..-- +°8 “7 3 re ey | +1 
Middle Slope ......--- +L +1} —1:1 —1-1 Seon —A 
Southern Slope ......... +1°6 ay ee +1°2 a} poe 
Southern Plateau =1°8 oO -} —I1'1 ll | alae +3 
Mid dleseintoau acs smenacatersteece = a-oe cis +2 rk —"7 + -2 <2 + °3 
INOTUNRGrR EF 1ALORUE aoe ass Sela wine e eee ee —2°4 —'3 --'2 — 4 —'9 | 41°2 
North Pacific Coast Region ...-...-...- —1:1 — 6 0 2 yf. | aoa ted 
Middle Pacific Coast Region......-..... — 6 0 —1 0 —2°8 +6 
South Pacific Coast Region .-.....-.--- —9 0 —4 —l —4°7 — 1 
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MONTHLY RECORD, , 


April.—In the South Atlantic and Gulf States, and on the Southern 
Slope, the month was warmer than the average, the latter section 
reporting the warmest Aprilen record. In nearly all the other sections 
the temperature was below the average, the extreme Northwest and 
the Middle and Northern Plateau reporting the coldest April on record. 
in the South Atlantic, Eastern Gulf States, and the Southern Slope 
the month was unusually dry; while cold and wet weather interfered 
with farming operations in New York, the Ohio, Upper Mississippi and 
Missouri valleys, and in western Colorado, Utah, and Washington. 
Heavy snowstorms were reported in New England and New York on 
the 7th, the Northwestern States on the 11th, 12th, 19th, and 20th, the 
Cascade Mountain region and Washington on the 20th and 21st. 

May.—The month was colder than usual, except on the Southern 
Slope. Frest was reported as far south as the northern parts of the 
South Atlantic and Hastern Gulf States on the 4th and 17th to 19th, 
and central Arkansas on the 2d, 3d, and 17th. Rainfall exceeded the 
normal except in the Upper Lake Region, the Missouri Valley, the 
Northern and Middle Slope, and California. The effects of drought 
began to be felt in central and western Kansas, the small grain and 
grass crops being damaged by the want of rain. 

_dune.—The temperature during this month was above normal from 
the interior of the Middle Atiantic States, over the Lake Region and 
Mississippi Valley, Minnesota and the Dakotas, and the Southwest. 
At some of these localities the month was the warmest June on recerd. 
Frost was reported in New England on the Sth and 29th, in central 
Ohio and lower Michigan onthe 7th. The raintall was generally below 
the average, except in the South Atlantic, the Western Gulf States, 
the extreme Northwest, and the North Pacific Coast Region. At stations 
in southeastern Virginia and eastern South Carolina the monthly rain- 
fall was the greatest on record for June. Hot winds damaged crops in 
central Nebraska on the 7th, in South Dakota on the Sth and 29th, and 
in North Dakota on the 19th and 232d. 

July.—This month was colder than usual in New England, the Mid- 
dle Atlantic States, Florida, the Western Gulf States, and on the 
Pacific Slope. In theother sections the temperature was above normal, 
being the highest on record for this month at places in North Carolina, 
Kentucky, and central Texas. The month was exceptionally dry over 
the greater part of the country. The drought damaged crops in the 
Atlantic States, Alabama, the Obio Valley and Tennessee, southeast- 
ern Missouri, Arkansas, central Texas, southern Kansas, western 
Nebraska, southwestern Dakota, Utah, and Idaho. 

Augusi.—The temperature did not vary greatiy from the normal, the 
largest departures being 1 degree above normal in the Middle Atlantie 
States and 1-1 degree below normal in the Middle Slope and Southern 
Plateau. The rainfall was below the average, except in New England, - 
the South Atlantic States, and the Lower Lake Region. The injurious 
drought of the preceding month thus continued to the middle of 
August, and had generally lasted from eight to eleven weeks, before 
it was broken by rains in Kentucky, Hlinois, Indiana, Ohio, Michigan, 
and Missouri. <A hurricane that passed along the Atlantic coast dur- 
ing the last part of the month did much damage in the South Atlantie 
States. The destruction to crops and property exceeded $3.000,000, 
and there was a loss of human life aggregating nearly 2,000. _ 

September.—The month was warmer than usual throughout the inte- 
rior of the country. On the Pacific Coast it was below normal. The 
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rainfall was above normal in Maine, the interior of North Carolina, 
northern Georgia, western Tennessee’ and Kentacky, southeastern 
Louisiana, and southwestern Alabama. <A protracted drought pre- 
vailed over all sections of Nebraska from the 1st to the 20th of Sep- 
tember. In Ohio the drought was reported as damaging pastures and 
. €rops. 

CROP REVIEW. 


WHEAT. : 


The condition of the crop 189293, as reported in December, 1892, 
was 87:2. The condition for the same month—December—in the year 
1890 was 98-4, and the succeeding crop of 189091 was 611,780,000 
bushels. In December, 1891, the condition of the crop was 85-3, or 13 
points lower than that of the previous year. The succeeding harvest 
showed a total yield of 515,949,000, which is a little ever 84 per cent of 
the crop of 1891. Ifthe December condition of winter wheat governed 
the prognosis of the succeeding harvest, the crop of 1892-93 should have 
been, in round numbers, 407,000,000 bushels instead of 396,000,000, as 
reported. A very considerable portion of the area was sown late, and 
the winter was generally unfavorable to the crop. 

In New York the conditions were generally good af time of seed- 
ing, though the latter part of the fall was dry, checking growth. The 
winter, however, was favorable, being equable and, through a generous 
supply of snow spread over a large territory, affording ample pro- 
tection and insuring good condition for an early and vigorous start. 
Much the same conditions existed in New Jersey, for, although less 
top was formed in autumn than usual, the protection from snow kept 
‘the crop in excellent state for growth in early spring. In neither of 
these States was there any damage from fly worth noting. The soil in 
Maryland, Virginia, and North Carolina was generally too dry for seed- 
ing and germination, but in all of these States the snow covering was 
good during most of the winter, which, on the whole, was severe. In 
these States the crop emerged from its winter coverings looking well. 
In South Carolina the soil was in favorable condition for planting, 
except in sections where the drought in the early part of the planting 
season and the eold of the latter part retarded germination and growth. 
In Arkansas the plants wintered enly fairly well, and as there was but 
little snow protection, they were exposed to alternate thawing and 
freezing. The sowing was late in many leealities by reason, first, of 
drought and, later on, wet weather, which made preparation of the soil 
more than usually difficult. In the South generally the winter condi- 
tions were not unfavorable. In Kentucky the soil generally was too 
dry for successful seeding and germination. There were a few coun- 
ties, however, that presented notable exceptions. 

In Ohio the seeding season was too dry for the proper preparation of 
the seed bed. In some localities the seed did not come up, while in 
most others the germination was slow, and the plant entered the winter 
under unfavorable auspices. The seeding conditions in the States of 
Michigan, Indiana, Dlinois, and Iowa were much the same in the fact of 
a generally deficient moisture, resulting in tardiness of germination 
and weak growth to the very edge of the winter; and in these States 
the winter was severe. In Missouri sowing was generally two weeks 
later than usual because of the prevalent dryness, and the soil was dry 
and cloddy. The rains of October improved the condition of the early 
sown, but grain sown afterwards did not get a sufiiciency of growth and 
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strength to enable it to withstand the severe cold of the winter. It 
therefore came forth in early springin a weakened condition and much 
of it was winter-killed. In Kansas the ground throughout the State, 
except in a few localities, was too dry for a proper preparation of the 
seed bed, and the weather being both dry and cold during the winter, 
germination and growth were seriously retarded. In the western and 
some of the central counties where the planting was late the seed had 
not sprouted so late as April, and some did not sprout at all. During 
the winter in what is knownas the “ wheat belt” of the State there was 
very little protection from snow, and the crop came from its “ winter 
quarters ” in a poor condition. 

The fall conditions in Nebraska were of the same general character 
as those which prevailed through the western wheat belt. Harly sown 
entered winter in fair condition, but most ef the late sown was slow in 
germination (much of itnever sprouted at all), and entered upon winter 
in a comparatively feeble state. This was due almost entirely to the 
effects of drought upen the soil. In Washington and Oregon the win- 
ter protection was excellent, but the fall was dry and germination 
thereby affected adversely. In California, owing to the irregular and 
inopportune fall of rain, the general condition of the soil for seeding 
and germination was not favorable. In some parts the weather was tco 
wet, in others too dry, and in others unseasonable. 

Throughout the Hastern, Middle, and Northwestern States the crop 
was generally well covered with snow, but over large areas the benefit 
thus afforded was fully offset by the excessively cold winter, high winds, 
which in some regions tore the crop from its bed, and the alternate thaw- 
ing and freezing which occurred over extensive areas during the months 
of February and March. Asit was, the early spring condition was very _ 
low compared with the records of previous years, in fact only 14 per cent 
higher than that of 1835, which was the lowest April condition ever 
reported. The May and June reports showed a decline from the low 
April condition. In July there was a slight rally, bringing the indica- 
tions up @ very slight fraction above the gloomy spring prospects, fol- 
lowed by asteady decline thereon until harvest time. 

One effect of the drought and the severe winter was the abandonment 
of a very considerable portion of the area sown and the substitution of 
other crops. This was done notably in the States of Missouri, Kansas, 
Nebraska, Indiana, and Illinois, and to some extent in other States. 
Some damage from the Hessian fly occurred in a few States, Ohio, 
Indiana, Illinois, and Michigan being among the number, and frem the 
chinch bug in Kansas. 

In the spring-wheat region sowing was generally late because of a 
cold, backward, unfavorable spring, and in consequence of this fact and 
the low prices of wheat some reduction of the usual area devoted to the 
crop was made. In some parts of the region the late seeding and slow 
germination were due to a lack of moisture, while in others these effects 
followed cold, wet weather. The month of June showed improvement 
in condition, but this was succeeded in July by a decided decline, which 
continued to the end of the season. The condition of both spring and — 
winter wheat at the harvest point was the lowest since 1885, 


Condition of winter wheat. 


Year | April. | May. | June. | July. Serena: 
e ~ a7 Se = ge: | 
| 
180 2 ere otasclnts cinta a eawla stat emia ee aie eae Sree ees ee 81-2 84 88 3 89-6 87°6 
1893 Soe ais en ciaw sec eis saee esas eae tee eee ee | 77-4 75.°3 75°5 ivata? 78 °3 
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CORN. 


The corn crop was planted rather late because at the usual planting 
time the weather, varying with localities, was either too cold, too wet, 
or too dry. Nothwithstandiig the late planting, the crop made fine 
progress through the menth of June, and the July average of condi- 
tiou was the highest for that month of any year since 1837. The latter 
part of June or the first of Jaly, however, witnessed the beginning of 
a season oi drought that for prevalence and persistence has not been 
surpassed, if even equaled, for a number of years. After July a pro- 
nounced decline in the condition of the erop was manifest, and this 
decline continued without interruption to the harvest time. 

The October report showed a falling off from the July returns of 
condition of over 18 points. The unfavorable conditions of the sea- 
son were, however, somewhat compensated by an increase of acreage, 
as compared with the previous year. This Increase as shown by the 
July returns was not net. <A very considerable subtraction therefrom 
must be allowed, as much of the crop planted was cut for fodder or 
failed outright, so that the aggregate yield was not improved thereby. 
The quality of the crop varied greatly in the principal maize States 
from ‘‘worthless” to ‘“‘the best crop,” and the yield from 5 to 60 bushels 
per acre. This variation was due, to no inconsiderable extent, to the 
condition of the soii when the corn was planted and the drought struck 
it. The soils that were best prepared for planting withstood the dry 
season much the best, illustrating the advantages to be gained trom 
thorough cultivation. 

The condition of corn as reported for the years 1892 and 1893 is 
shown in the following table: 


Condition of corn. 


| ace ea | 
Year | July Angust. | Sie | October. 
: i | 
OD eee ee eve ree male opera tse ole helene atsasielN is sioner eiersiera Siery $2°5 | 79 °6 79°83 
TEP eit scar is SS, e 8 ee ee a eo 93-2 | 8i 16°7 | 751 
| 


The following table, showing condition in the principal maize-pro- 
ducing States for the same years, is given for further comparison: 


duly. August. | September. October. 
; States. Bee ee aoe | == 
1892. 1893. 1892. 1893. 1892. | 1893. | 1892. 1893. 
i | 
BN Gay NO Bora iatatn ein ee mre n-ne im le) ay siein i=l 90 93 90 92 89 | 86 87 85 
Virginia... 2. 2. nse were 222-22 - 96 96 90 90 78 | 74 76 76 
GOON OTA are icieieiet einem iaieini= 2 le es=iinie 95 97 OF 88 98 | 89 95 86 
Rem aSuee ee see is tanec senate 95 89 94 | 75 93 71 3 76 
MENNCSSCO occ sie = oeisie =e Sana 92 92 92 86 92 | 76 89 15 
Kentucky -..-.-:.- eye cia ee a Ne 93 | 90 90 86 83 | 75 81 73 
(Qe GVO ees eon Goer CODE ODE oan 80 } 93 81 85 79 64 80 70 
INGE YY cap ree cal ausheeep Seaneesee 72 96 74 | 192' 15 By ti 61 
MVinOigmiss ot remoscee ee tob anes = 70 $2 73 81 70 64 TW 65 
GI aSRe REIS o JOD CRED ORL ap pas =e | 75 98 79 102 78 96 79 93 
Mig gOUrl cae meey ister sae aes ei 75 92 83 95 82 92 82 89 
TCAN SAS es cs peers ak eee oe weiss» 's'= = <5 8i 93 81 82 70 73 70 64 
ENODTaS A Spinel cate sess c-iieece eal ciate 84 94 80 84 76 7 78 65 
OATS. 


t 


The area devoted to oats has been slightly increased as compared 
with that of 1892. In condition also the crop started with a slight 
advantage over that of the previous year, which was not maintained, 
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however. The fall from June and July conditions (which were 83-9 and 
888 respectively) as shown by the September returns was rapid and 
precipitous. There occurred in the brief space of two months a change 
for the worse of 14 points, and the crop approached harvest with a con- 
dition of 74:9 against 88-9 in June, and against 78-9 for the same month 
(September) in the year 1892. 

A comparison of conditions of this year’s crop with that of 1892 is as 
follows: 

Condition of oats. 


2 aa oe enter 
Year | June July | August panes 
| 
2 rile : i | 
ABO ee aaa cies daiercic mas came acluia ainled'<oeaies simele seine digiciecisiei as 88°5 87-2 85-2 78°9 
SE Se ere esa eres eee orc eige ieicrevel cate chess cS seme lw oeare mae oP | 88-9 88-8 78.3 749 
BUCKWHBEAT. 


Buekwheat, the least of our cereal. crops, showed an August condi- 
tien of 88°8, from which it declined until it stood in October at 73:5, a 
fall of a little over 15 points. The August returns showed a decrease in 
the acreage as compared with 1892 of nearly 6 per cent. The product 
for the year 1893 is about an average one. 


RY 


fe 


The general conditions that affected other cereals detrimentally were 
not so apparent in connection with the ryecrop. The average yield per 
acre as given in the October returns showed an increase over that of 
the year 1892, being 13:3, against 12:7 bushels in the October report 
of last year. There was a decrease in the breadth sown, as eompared 
with the previous year, of some 6 points. The June condition was 
84:6. The September or harvest condition averaged 82 per cent, a 
very slight fall compared with that of other grains. 


BARLEY. 


The June returns indicated a decrease in the breadth devoted to 
barley of about 5 points. ‘The condition reported in the same month 
was 88°3 per cent, from which it declined to 83:8 in September, losing 
but 44 points during the unfavorable season. 


POTATOES. 


_ The first returns relating to the potato crop in July showed an increase 
of area of a little over 1 per cent over that of 1892. The shortage of 
the crops and the high prices of the, previous years tended to an 

enlargement of breadth, which was checked, however, in some sections 
by a scarcity of seed. The reported condition in July was 94:8, about 
the average for a series of years. The October condition showed a 
decline since July to 71-2, a fall of 23-6 points. The crop is below an 
average one, due to the uneven and untimely distribution of moisture. 


DHE GRASSES. 


2 


_ Owing to the droughty condition in the fall of 1892, the deficient pre-. 
cipitation except on the Pacifie slope, during the winter months, and 
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_ the unusually cold winter and backward spring, the growth of gras 
on spring pastures and mowing lands was seriously retarded. Excep- 
tions are to be noted in lecalities which had the advantage of a con- 
‘tinued snow protection. The June returns showed a condition some- 
what lower than that of 1892, but higher than at the same date in 1891. 
There was a range in the New England States from $2in Rhode Island 
to 98 in Massachusetts, while New York stood high at plump 100. 
Southward through the Middle Atlantic States the range of condition 
was lower. In Georgia and the Gulf States from Alabamato Louisiana 
inclusive, in Arkansas, Tennessee, and the States of the Ohio Valley, 
and in Michigan, Wisconsin, and lowa the condition ranged as highas 
from 95 to 190 per cent. In the Northwestern States from the Dakotas 
to the Pacific the range of condition in June was generally high. 

In July, in most of the States, the condition of pasturage on the 
whole was satisfactory, although drought occasioned some deterioration 

hrough New Mexico and Arizona and on the plains and tablelands of 
the interior, thus lowering the average condition for the country as com- 
pared with the very high average of July, 1892. The condition in 
a few of the Atlantic States fell somewhat, as did also that of Kansas 
and Nebraska, and the territory to the west and southwest of these 
States. Later on in the month of August the general condition of 
pasturage declined considerably as aresult of theiack of rainfall during 
the month of July, and in some parts of Indiana, Illinois, Wisconsin, 
and Minnesota, farmers were compelled, by reason of the destruction 
of the pasturage, to feed their stock as in winter. In the States of 
the Atlantic coast, and in parts of West Virginia, Tennessee, and 
Ohio, the pastures were materially benefited in September, by timely 
rains. Some improvement also occurred in portions cf Kansas, Colo- 
rado, and the Territories of Utah and Arizona. 

The June returns showed a reduction of area as compared with the 
previous year of 2°5 per cent, while the report cf condition was 92°7 
as compared with 94°9 the same month the year before. In July the 
condition stood at $2°6 as compared with 95°5 of the year 1892, The 
condition was lowest in old fields exposed to the drought of the antumn 
of the previous year and the severities of the winter following. The 
condition of timothy stcod in July at 89-8, while for that month In 1892 
it was 96-8, a difference of 7 points. Its condition through the season 
corresponded with that of pasturage. Notwithstanding the low aver- 
age of condition as compared with the previous year, November returns 
showed the average yield of hay to be 1°32 tons per acre as against 1:17 
tons per acrein 1692. The explanation lies in the large amount of alfalfa 
included in the term, the yield per acre of this fodder plant being much 
greater than that of the cultivated grasses. 


COTTON. 


The cotton acreage, in 1892, accerding to the report of the Statistician 
for that year was heavily reduced by reascn of the “discouraging effect 
of low prices, ete.” 

This year’s returns show an Increase of that acreage as compared 
with the reduced area of 1892, The May returns showed that 85:3 per 
cent of the proposed breadth was planted by the first of that month, 
which is about the usual proporticniorthat date. Whereretardedplant- 
ing was reported the causes were indicated as drought, frost, or excessive 
rain according to locality. The weather conditions at this time were 
generally unfavorable to germination and growth. The reports as to 


=] 
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contemplated acreage were of a dubious character, so much so that it 
was impossible to foreshadow the final results thereby. The June 
returns were not of an inspiring-character, the condition of the plant 
being 85°6, which, however, was but three-tenths of a point lower than 
the condition reported for June, 1592. A decline of nearly 3 points 
from this figure was shown by the July reports, the assigned causes 
being low temperature, cool nights, drought, spots, and injuries done 
by lice and other insects, overflows, ete. : 

In August the condition had declined from that of the previous 
month a little over 2 points, standing at 804 against 82-7, This was 
the lowest August average ever reported by the Department. The 
September condition showed a continued decline, being 73-4, or 7 fnll 
points below that ef August, and the lowest September condition since 
1881, when it stood at 70. In addition to unfavorable weather condi- 
tions, prominent among which was drought, the correspondents ascribed 
the decline of condition to the attacks of insects, such as caterpillar and 
the bell, army, and leaf worms, and to some extent torust. The per- 
sistency of the retrogressive tendency in condition was still further 
manifested by the returns of October, which gave a condition of 70:7 
per cent, a fall of 14°8 points since June. As was expected from these 
returns, the November reports did not indicate a high rate of yield and 
pointed to a diminished harvest compared with even the poor yield of 
1892, The advices subsequently received, together with reports of 
individual planters or farmers, justify a moderate increase in the state- 
ment of yield over that indicated in the November returns. 


TOBACCO. 


The tobacco crop started out in July with most promising condition, 
the returns indicating 93 per cent, a higher average than had occurred 
in the four years 1889 to 1892, inclusive. From this elevation it fell to 
82-2 per cent in August and to 73-3 in September, the lowest condition 
for several years. A slight rally was reported in October, due to bet- 
ter meteorological conditions during September, but which came too 
late torepair the serious damages of the prior conditions. The October 
condition was 74 per cent, a net fall from that of July of 19 points. 
The yield, 687 pounds per acre, is lower thai the usual yield; it is 5 
pounds above the average yield for 1892 and 61 pounds lower than the 
average for 1891. The yield per acre in the seed-leaf growing States 
is, as usual, larger than in the States growing heavy tobaceos, 

FRUITS. A 

The season of 1893 has been a poor one for the growth of large fruits. 
The monthly reports. pointed to failure from the first. The elements 
have been adverse. T'rosts, wet, droughts, and winds have successively 
and in turn interfered with bloom, set, growth, and maturity, t time 
of harvest many orchards were almost bare of fruit. 


PRINCIPAL CROPS, 1893. 
CORN. 
_ The area devoted to corn as estimated for the crop of 1893 makes an 
increase over that of 1892 of 1,409,807 acres, and is less by 40,737 acres 


than the census crop of 1889. The aggregate estimate for the year 18 
712,036,465 acres, or 1,493,008 acres above the average for the ten years 
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1880 to 1889, and 857,514 acres below the average acreage of the three 
years 1890-1892, which included the unusually large earea of 76,204,515 
acres in 1891. The estimates of area, product, and 1 value are given in 
the following table: 


Area, product, and value of corn, 1893. 


States and Territories. Acres. Bustels. Value. 
| 

VEDI OFeesratais ne nee mete khair e Sen oes eee iain sss ewe 13, 553 410, 656 | $254, 607 
PNioN a ELamip see ect tose ne cttek ote alae eeeceeneae 25, O74 794, 846 453, 062 
WiSRNOIAG CAL ese pes anne shes Domme ae ocet a gee asun Sbacendoc = 44, 094 1, 428, 646 | — 871. 474 
Ming SROHUSOtEscom clavate oO aia acetates Stele meee iota are 40, 460 1, 355, 410 840, 354 
EUR OC Oss ANGisc. cot yee ey ee eneene eas eae eee 8, 949 218, 356 150, 666 
COMME CHIE NTE aac ie eres eles ata a mieten west sm ee 3, 557 1, 228, 307 786, 116 
INN Aid aaa he ae ee ae Sa ans Geo as ee Sees OB ae err 517, 185 15, 255, 483 8, 390, 516 
ING WCOOSEN GS: Oe Pao roces be NOS aae on daa ae MER OUE nD rs 277, 183 7,179, 040 3, 733, 101 
IeG Osh elinchethh aa Seles o coics Abbas Sens abese ac ne deacanoeaaee 1, 273, 418 31, 198, 74 15, 287, 383 
UG Lanysre Bae ee ara ee ae perenne eri Se en eee cieet ae ae asig ale ae 199, 874 4,916, 900 1, $66, 760 
Maryland --.. 2-222-222-0012 2022 oe eee eee 623, 067 15, 078, 221 6, 634, 417 
Uae Ca be ee  e Beers aoe ong Sen Senn eB Seen sere cia ae 1, 652, 595 31, 234, 046 14, 367, 661 
North Cavolina 2, 435, 310 29, 954, 313 14, 977, 157 
South Carolina i 1, 623, 511 12) 501, 035 7, 500, 621 
(CO PRE is ee ie een me Aah as AeA RRO te SO rtCed| 3, 084, 079 383, 678, 277 18, 859, 835 
BEN Om Uae aceite Seen tics sata ccercess Mek ah HORM 506, 120 4,909, 364 3, 338, 368 
JEONG ee CARRS A CaCO = ACP ce Sear ae eS ee ete Meets 2, 463, 349 28, 328, 514 16, 713, 823 
ERTESSIGSUD) Digs: = clarion ioe = ete ears © arcleiaatc nicl taree soi a 1,970, 777 25, 817, 179 14, 199, 448 
LOO EN SEB Oo genta Seen «Tage ace Gh eee eas ce BOO Soe aot t 1, 071, 568 15, 216, 266 8, 673, 272 
ROMA ee a le ae ae wile ae tasers oe Oe aaa nach Sale caicrastt cancers 8, 475, 623 61, 170, 965 33, 032, 321 
ANS SAS TRIS ook RO erate So ea Se SRC ce Oo 1, 982, 149 82, 110, 814 14, 449, 866 
DES OBEY INAS ey eae oe Nc Oe I Se LEN ER Sey 2, 988, 247 63, 649, 661 24, 823, 368 
VOSS SER 1 ee Somes aac as A Se Se oe ee Eo 649, 265 14, 089, 051 7, 748, 978 
LIGETI eons Ses ee ae tt eR ee ees 2, 893, 960 68,008,060 | 29, 243, 466 
OTOP ieee are rte Ae ria: Peas Tamar enone Berea eee meen 2, 709, 549 64, 487, 266 25, 794, 906 
ENO ROR Ness on Oe Ger ce ee a aCe ABM R AS RES AE See Somes 919, 452 21, 790, 538 9, 805, 742 
ECO asses asta mean eae eee a cee eee vate ee alge ae 3, 456, 226 85, 368, 782 30, 732, 762 
TRIO RS etre tage atlas eines ee te ates ao a ee per ea eke 6, 247, 100 160, 550, 470 49, 770, 646 
NPIS COM OMIA RS Meare = Rem Sede mia Signe o tine creas = SE wie cla 971, 686 28, 956, 243 10, 134, 685 
NATO SOLA sae mrete fetes alae nore ee at aap eclew sacs ae eset aS 887, 052 25, 103, 572 8, 535, 214 
Oa a eae ert aoe es mee siae ee aa ram nce pS CMyeiemaecne ae 7, 428, 677 251, 832, 150 67, 994, 681 
MISSOURI occ crea lee eee re Ssh eee) aioe ineliaeiee eae 5, 670, 169 158, 197, 715 47, 459, 315 
Kansas..- 6, 547, 263 139, 456, 702 43, 231, 578 
Nebraska -- 6, 241, 226 157, 278, 895 42, 465, 302 
South Dakota 865, 472 20, 511, 686 5, 127, 922 
North Dakota 20, 142 416, 939 158, 487 
PNG rena ees eter ae ee = aici sis cm seni </oSlamnsisiwis amie 1, 102 30, 305 21, 214 
AW WORE aon pene OEE OOO Sonn eAE Sao a == ene ner SeecgAeon 2, O71 38, 314 24, 138 
(COLOTTA OP eee a no. Ube oo, nae eae oer 123, 107 2, 031, 266 1, 035, 946 
New Mexico Re ea gemini ie Salis mw A cing alae eae 29, 155 636, 422 451, 860 
JN EAD Fe Sa dist sagas >a: SRA OS SES Se Se ACe eB Sooo Ee 4, 604 81, 951 54, 088 
LOR AID e Bats aul SEI 4 BSA Re a ee Ade re ae 8, 575 184, 363 106, 931 
ING WGI Sra oe aed Sao Sacre SS SND LANCE etneE BOS eB SON cde n> OO SRA stoe CaOe Ree eo BHoS Sere Hees sss [Sse eocemeis Ac 
ea Dra cers. Src a es are st coe eine cece es hastened 1, 628 31, 746 22, 540 
YAGI EO toni o SADR eae ap So aoe oR Soe ae ab aase BORNE 8, 405 179, 027 110, 997 
(ORY RO) 01 Se ele) Sea aos RSS DOSeCR aEOR IES Se ter oOer ers recoccns 13, 182 824, 360 152, 449 
RVR OU eis pee oe ere ea aipicae ere eialm Sess sisleie ess) ae ais ereiare mia wiaieis 71, 775 - 2,275, 288 1, 137, 634 

G NEN cic cat seme eee APCS aR Ree 72, 036,465 | 1, 619,496,131 | 591, 625, 627 


The average rate of yield, 22:5 bushels per acre, is the lowest for ten 
years, with the exception of the years 1886, 1887, and 1890. Itis only 
a little lower, however, than that of 1883, which was 22-7, or two-tenths of 
a bushel greater, The average. value. per bushel is 36-5 cents, which is 
z 9 cents, or about 7 per cent ‘lower than the value of 1892. This value 

s 61 ceuts less than the average of the ten years 1870-1879, 2:3 cents 
ieee than that of the decade 1880- 1889, and 6°6 cents below the aver- 
age value of the three years 1890-1892. In the ten years preceding, 
only four crops, viz, those of 1884 (35:7), 1885 (32-8), 1888 (34:1), and 
1889 (28-3) have had a lower average value. . 

Only two crops in the ten years 1884-1893 have been smaller, those 
of 1887 and 1890, the total crops of these years, respectively, having 
been 1,456,161, 600 and 1,489,970,000 bushels. 

The "total value of the crop, $591, 625,627, is less than the value of 
the smaller crops of 1887 and 1890, $5 D4, “481, 143 less than that of the 
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first of these years, and $162,807,824 less than that of the second; hee 
although the crop is only about 9,000,000 bushels less than that of 1892, 
its money value on the farm is over $50,500,000 less. The value per 
acre is $8.21, the lowest for ten years, except for the years 1886 and 1839. 

The following table shows the breadth, product, value (farm), aver- 
age yield per acre and average value per bushel and per acre of corn 
for the past fourteen years: 


af QD any IOP OG + tony T pg 17 
Corn cropa of the fourteen years, 1880-1893, with averages for two decades. 


Ses | Average | Average | Average 
ean Dotal produc- | Dotal area of Total value of eae per} yield per Saree por 
sentir eee oor: CEOR: bushel. |” acre. acre, 

Bushels. | Acres. | Cents. | Busheis. F 
fie 717, 434, 543 62, 317, 842 $679, 714,459 39. 6 27°6 $10. SL 
1, 194,916,000 | G4, 262, 625 759, 482, 170 | 63. 6 18 ‘6 il. 82 
1, 617, 025,100 | 85, 659, 545 783, 867, 175. 48.5 24 6 11. 94 
1, 551, 066, 895 68, 301, 889 658, 051, 485 | 42, 4 227 9. 63 
1, 795, 528, 000 69, 683, 780 640, 735, 560 35. 7 25:°3 ae 1S 
1, 936,176,000} 73, 180, 150 335, 674, 630 32.8 | 26.5 8. 69 
1, 665, 441, 600 78, 694, 208 610, 311, 600 | 36, 6 22 8. 0G 
1, 456, 161, 000 72, 892, 720 646, 105,770 | 44,4 20:4 8. 83 
1, 987, 790, 009 75, 672, 763 677, 561, 580 | 34. I. | 26°3 | 8. 95 
2, 112; 882; 000:| 78,319, 651 597, 918, 829 | 28.3; 27 7. 63 
17, 034; 430,538 | 705,434,573. | 6, 689, 423, 698 |.....-.... IE ee ed SS 
Xverago for 10 years—| ee F: — 

, 1880 to L889... ea : a5 -| 1, 763).448; 054) 70, 543) 457 668, 942, 370. 39.3. | 2b 9. 48 
Average for 10: years— 
1870 eS ein ce te bs hE 1, 184, 486, 954 43, 741, 331 504,571, 048 42.6 201 | TE. 54 
Bing nore Gee ac ~ 4,489, 970,000 | 71,970,763 | 754,438,451] 50.6 20°7 10. 48 
BROAN he dete) oer ata, Sana <2 ee chon a 2, 060, 154, 600 76, 204, 515 836, 439, 228 40.6 27 10. $8 
ibe ae See aaa Remsen ere 1, 628, 464,000 | 70, 626, 653 642, 146, 630 39.4 23-1 9: 68 
SAUL SS Sane See ae eee 1, 619,496, 131 | 72, 036, 465 591, 625, 627 86. 5 22°5 8.21 
Mots arama 6, 798, 084, 131 | 290, 838, 401 2,824, 644,.936 Jrorttessee sy eas OP SL oee a ES 

Average. for 4 ears— j | Se i 
1890 to P8935 - & Seas 4, 699)-521;.033 | 72, 709, G00. 706,161, 234 | 41.6. } 23:4 g.. TE 

| | 


The following table gives the production and exports of corn for the 
past twenty-three years, 1870 to 1892, inclusive. ‘The exports of corn, 
including meal, during this period have averaged 3:8 per cent of the 
crop. The sale of corn in Hurope depends principally upon its rela- 
tive cost as a food for animals. As yet, maize is not used to any eon- 
siderable extent in Hurope as human food, although very strenuous 
efforts have been and are being made by this Government to acquaint 
the people of the other side with the edible qualities and the great 
value of this cereal as a nutrient. 


ye 
Production and exports of corn, 1870-1892. 
| "Vy . 
Years, Production. Exports. et Years. Production. Exports. ee 
Bushels. Bushels. Pe cs Bushels. Bushels. Pron 
1, 094, 255, 000. | ° 10, 673, 553 1 USB ee) ese 1,551, 066,895 | 46,258, 606 3 
991, 898, 000 35, 727, 010 cmost lalciey ee oare 1, 795, 528, 000 52, 876, 456 2-9 
1, 092, 719; 000:| 40; 154, 374 STN EB RGe core « creer 1, 936,176, 000 | 64,829, 617 3.73 
932,274,000 | 35, 985, 834 BO We S86. cane ce. 1, 665, 441,000 | 41, 268, 584 25 
850, 148,500 | 30, 025, 036: SPS: |PSSiE = See ae 1, 466, 161, 000° | 25, 360, 869 TES 
1, 321, 069,000 | 59, 910, 5382 ar Oh WP PESSen ances 1, 987, 790, 000 | 7b, 841, 678 3:6 
1, 283, 827, 500.| 72, 652, 611 DO ethae EN 8 eee teetcte 2, 112, 892, 000 | 103, 418, 709 4-9 
1,342, 558, 000'| 87, 192, 110 | Grids | UEGOs Fc 1, 489, 970, 000: |} 32, 041, 529: |: 2°72 
I, 88, 218,750 | $7, 884,.892 6:32 || 189%. 5 2,069, 154, 000:| 76; 602, 285 Ey 
I, 754, 591, 676 | 99, 572, 329 57 |) 1egoeS) On I, 628, 464, 000 | 47,119; 524 2-9 
1, 717, 434,543 | 93, 648,147 5°5 
Ne giee een) 1, 194,916, 000 | 44, 340, 683 3:7 Amnual 
Is) I, 617, 025,100] 41, 655;.653: 2:6 average.| 1, 489,764,259 | 56, 136, 549 3°8 
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_ In the above table, it must be understood that the figures of produe- 
tion are for the respective calendar years, while those. of exports are 
for the fiseal years ending June 30 ef the year following. 

Asan auxiliary tothe methods 2 edopted by the Department to approxi- 
mate crop facts, returns are obtained from a selected list of farmers. 
These reports. from representative farmers differ in results, to some 
extent, from those obtained from the general survey, but not more than 
would be expected, considering their exceptional sour COS, | and on the 
whole they are strong] y corroborative of the correctness of the returns 
from the wider range. Returns from individual corn growers this year 
have been received from 39,184 persons, embracing a total of 1,568,465 
acres Ae oducing 40,552,646 bushels, the yield per acre being 25- ‘9 bush- 
els.. The report from the same source in 1892 was from 50,000 farmers 
and covered an aggregate of 1,689,081 ¢ acres, with a: yield of 45,477,652 
eee or 26°38 bushels per < ore. ‘The area reported in 1801 Was 
1,621,284 and the yield per acre 28-7 bushels. The October condition 
of the ae years, 1891, 1892, and 1893, respectively, was 92:5, 79-8, 
and 75-1 per cent. 


rte F corn per acre as show? returns from selected farmers. 
Yields of corn per a 8 shown by 7 ne from selected 


| | 
States and Territories. | 1890. | 1891. | 18$2. | 1893. i States and Territories. | 1890. | 1891. | 1892. | 1893. 
ANTONIO yee See eens eins ace Use ial AAO Neale GeO ol (al|ly Aaa ancy amet srctemeasicescree. = © 302) || 39 84°7 | 26-7 
New Hampshire ...-.... BAGS) ABT 43-20) B73. || WMO) See a ctateacnte en = 83°8 | 40°7 | 33 30° 
MErMONbs Someones je = clas 43 44. AQ | ADs Gal MEWWLSG OMSIe sem ee ere ners ee 5) PPR BY 
Massachusetts.-.----.-. A384 | 42-9 | 37-7 | 37-5 || Minnesota. ..... ...-.... 25--6-| 29-3. | 8 31-3 
mlvode Island... .22- -34--- S8rsr} 25-3 136" R |e 324] Lowa... -seeee. ceocc nee 27-9.) 4% 3 | 40. 
Connecticut ..-.-...-.- 42-4 | 43 43-1 | 51:7 Miesouri Woe eine ai cicieteie oes 80-3- |. 82-9. | 81-2) ) 33°8 
Wew) Yorle::.265---0.- 29°6 | 38°35 | 37-9 | 34 Wamsgasiec. a6 <0... 052228 128 | 28:8 | 26-3! 21-1 
ONG HOESOyire eeae 1 - 1 39°3 | 43-4 | 48-9 | 31:5 || Nebraska..-..---...--.- 12'5- |, 891, |: BSH. |) 22 
Pennsylvania ..-.-- |... 36:6: | 44°38} 84-8 | 3272 | South Dakota..-..-..-.. 219 sq 2o2o) 2k) 226 
Delaware ....-.-..--.-.- 19'9 | 30-4 | 31-3 | 24-2 || North Dakota .......... sn) 0) 18-4 | 238-8) 18-3 
iWaryiand —----=22-<----- 35°2 | 43-6 | 32°8 | 30-5 || Montana.............-.- | 13°6-| 27-8 | 381 1°8 
Wirewriay 2.5 aa. cie Qa OneAT 7 | Q2i4y ) Q3e3 i Whyomine 22522) .c 5s. = 23°3 | 38 DBR Barb 
North Carolina .......-- 19:3 | 17°2 | 15:4} 16 Color, adore ee 103: | 23-5. | 21-7 96 
South Carolina...-.-.... Lav7) |) 32-2; | 12:9: | 10e5 |) New Morxicow..2- 205-222 20°5-| 20-6 | 19-3 | 10-7 
Gearete 2.2 s.e22. sad. TOPS USES | 12'S ee Nodal ASTOR ey oo). cla casos vinisieas 14°7 | 23:4 | 25-2 | 24-7 
loridares poste. Be Soe 10 Tab leat hoovarnte Cll Ot oh wean anos dae eee emine as 21°} 19+k | 1905 19 
APR AMA. “Bloc cae es LSM TGS Oo! 12-25 Lede aNewadar tn cmecec= sain 445.) 22: | 20-9 41 °9 
MASSISSI Pl =. 2 =) <= =p: D5 Oe eB |i 17 42; | kOi Or  Mihanoet <8 se cincc nee ercle 156 | 223. | 22:2 | 23°F 
AE OWIGIAMA ca 5- ce = E83") 203 | 12H | 7-2 |) Washineton .....-.-2... 20°6.| 17-9:| 10°6 | 14 
SBOONG ohare rs Scie Bs ms’ D4 |'23°6) |) 23 '6\- 16a "Oregon: <2. 2 creiesne en 22°4. | 27-5. |. 19k 18 °3 
APESNRAS os of iscs= ss + - 19 26°1 | 19-4 | 20-4 California Bete seem 22°8-| 56-4 | 20°5' | 23°32 
MennOsseer: - =. +. =-----.-- 2029. 20s 27-1 ly Bae i Olclahoma wl .......2225- feat ice 255-9) | QTE CH sce 
NVeSu) Vim ONNIa ae 22 aso 23r8 | 86r5) | 3ls9 20-30 || Radian To. 2.2222. ems. A Br) Boul) EBs le see 
Kentucky eon eae SEAOCe 24°5 | 34 29°5 | 29-1 - 
Ono see wsotioae ese 28°1 | 84°8 | 40°3 | 86-5 || AKOVALE: 2-25 =: 231 | 28.7% | 26°83 25.9 
WEF OUMS AB a =10 Sco rele win inies- 292 3°38 | 42-3 | 28-9: || « 

| | 

WHEAT, 


As the reported condition of this crop from month to month during 
the entire season indicated in advance, thé crop harvested in 1893 was 
one of diminished yield. Further investigations, while resulting m a 
slight increase in the average yield per acre, have substantially con- 
firmed the correctness of the Cctober returns. The total breadth har- 
vested is estimated at 34,629,418 acres, as against 38,554,480 in 1892, a 
falling off of about 3,925, 000 acres. This is the lowest average estimate 
of acreage in the fourteen years from 18890, inclusive, except that of 1885, 
and but “440, 000 acres more than for that year. It is less by 2,649,744 
acres than the average of the period 1880 to 1889, and 3,556,742 acres less: 
than the average of the three men rs 1890-1892. This diminution in the 
breadth was due i in part to abandonment and a devotion to other crops 
of parts of the acreage sown, because of the unfavorable winter and 
the dry summer season. It was also, to some extent, an effect of low 
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prices. The reduction of area was greatest In such surplus winter- 
wheat States as Illincis, Missouri, Kansas, and California, and the 
range of decrease in the spring-wheat States of North and South 
Dakota and Minnesota was from 5 to 10 per cent. 

The total product as estimated amouuts to 396,131,725 measured 
bushels, which is about 3,060,000 bushels less than the crop of 1890, 
215,648,275 less than the crop of 1891, and 119,818,275 less than that of 
1892. This aggregate production falls below the average for the ten 
years 1880 to 1889 to the amount of 53,563,634 bushels, and is $4,648,956 
bushels less than the average crop for the four years 1590 to 1893, inclu- 
sive. 

Notwithstanding this remarkable falling off in the total product, 
there has been a fall in the price per bushel, so that the farm value of 
the crop is estimated at the comparatively low amount of $213,171,381, 
which is the lowest recorded since 1863, The average farm price per 
bushel is estimated at 53.5 cents, making an average farm value per acre 
to the cultivator of $6.16, which is $6.84 less than the average for 
the pericd 1870 to 1879; $3.81 less than the average for the decade 
1880-1889, and $3.11 below the average for the four years 1890 to 1893, 
inclusive. ; 

Area, product, and value of wheat, 1898. 


| ; 
States and Territories. ja ASG ese | Bushels. Value. 

INVESTS Ba Gelkca aa COC e ane COA GOP ASEICn Gosner aoe done Sean OHSsac | 4,500 72, 600 $75, 440 
ANIG Ni da ene OS) C08 ke oe terse OMC Rn Aa > Gemsanein > pe oe Dass GuOTaS | 2oed 34, 905 29, 669 
REGU OLN eee Ot OGIO Or Scere 6 Joceee = EUece paste fatarees | 8, 225 138, 180 117, 453 
INE SAC DESO UBS eteetaa ics ert lates is aaceletels ie lerale Reiser aeelahateta ie Slalare tal hy er aera ete ge at Ic 3p abe n letra oate bastard aqereraccemeteres 
HOM slander wane sone eee acerca cee eae ec eee ee Wepre chepe ce 
COW C MOTH Bao ho Uae Spa SnO ORC EASAno re: atoasern vas paaoouo sets | eee Se ele fae hay 
NOG NMOING SpAGbons coped quone Ease Ua oso septs bosom Gasete §, 203, 005 
INO WAGIONSOE conc ecassanos= se Coge oaee ose eouareada sae 2ocNicee 1, 255, 566 
Pennsylvania --.. | 11, 928, 480 
Delaware:..--.-:. 877, 061 
Maryland ..-..-- | | 5, 108, 485 
NGOS UNA Aaa Ee Sonera HASAN Pe aaron muse aaa MaAnantic 5, 469, 084 
North Carolin asec ccisecs ates ante aistanleteir: <1 sib oe is eos Case 4, 275, 151 
South Carolina 908, 826 
Georgian... 1, 559, 542 
PROTEC Risers ise einre eecaere diclcl shake serarever ete cere ts miso rena) me rare yee irae US SNe een Copal Cotas a ee ec cae 
Alabama...--- 346. 502 
Mississippi ----- 23, 412 
LitGUiRM ey ey cook ocstres coasso Pacnesoeane ae saut as yaseeooacnne* Jenn erie ce cence |e ee a aca em sieee senso me 
Libbtlsraeate santo beseleococdananecesce- dene acne sddeane Soncoce 431, 732 4, 533, 186 2, 629, 248 
Arkansas... -- | Mike 1, 369, 688 890, 297 
MUCH OSSOO I... smnacianace nn Rena eas ene pamice lees 809, 024 7, 443, 021 4, 242, 522 
West Virginia- 398, 056 4, 577, 644 3, 295, 904 
LRSM sacsecccs bbe seanen la seSer OS abSanaonecoensnadsace 936, 678 10, 584, 461 6, 038, 143 
Ohio SB CIOS ECO E 2, 683, 904 38, 916, 668 22, 182, 467 
SIVAN Gh Siena tends dar ls hice en aR SPIER tere ce 1,509,145 | 19, 920, 714 11, 354, 807 
TBI Oe acs ae eeen, aoe tena Rae REnMeR eer cpme an aie nee 2,522,362 | 35, 579, 404 13, 857, 084 
TUT Cate eres cn pec ER Rea aS 5. ee yen nae Nea eS 1, 348, 462 | 15, 507, 313 7, 908, 730 
WHOM aN a cols eta Seoun de acanss Sod sg ana asbGeg rao. SoHAone 651, 465 8, 664, 485 4, 678, 822 
Minnesota 3,197,363 | 30, 694, 685 15, 654, 289 
Towa ; 586, 889 6,749; 224 3, 307, 120 
SUG CRON ata Cems ata SEES Aes Mae ne Rae akan ey Occ 1, 609, 216 15, 287, 552 7, 338, 025 
GATS A Sees Se een eae en Ta ee) Se Ae Oe 2,768,092 | 23, 251, 972 9, 765, 829 
Niebras late a \iMoia,-wit ech ae eeenwe men scene he ae 1, 228, 493 10, 687, 889 4, 275, 156 
South Dakota 2, 414, 281 20, 521, 389 9, 029, 411 
North Dakota 2,753,980 | 26, 438, 208 11, 368, 429 
WHS UCR EIES aa setee Noa oon sede Beci BENC GEOR ABeOMSEsGc Uslaciae 43,431 933, 767 560, 260 
Wyoming BCC SEI COM AS ERIC OE ARE Ee eao ens a net te i 5, 082 95, 633 61, 771 
Colorado. RCL DEO COS ROU Sa ET OTS Roe Sa AION EBA BO DupAbcheseaae cc 137, 636 1, 816, 795 944, 733 
IN WMG sn COC penne eesti Soe eee seen ean aces 39, 571 664, 793 498, 595 
ATAZ ONAN aon ote oa eae c oeinciaaion Gee ae Soe taee eee Ses Tete se ie a hee 11, 000 192, 500 125, 125 
LORSCHE shoe dae be deciaen Saat SH SAA ae ocine Aan eee aa 105,650 | 1, 457, 970 874, 782 
eNewadl arn a. esaice wemuenaree ecm omen ees oan ee eae! 5, 613 82, 511 60, 233 
Idaho. Ruste teiageiwiini= wiat sles a]efetetajatno(at tare ote ininl stata nate lasers eee aie cm eye 78, 490 1, 514, 857 908, 914 
WY 21s nly BLOMIC a rarn ramesine a ie cele re ere wie gem Ee en NE 486, 883 9, 883, 725 4, 744, 188 
Oregon Gan boos amd seer carocemen cee us opem eon uMas tases. 616, 622 10, 790, 885 5, 934, 987 
Calitornia/caiceecaecn cc ceccann aoe see ee oe ee 2, 620, 490 34, 852, 517 18, 471, 834 

DOtAT ec sO reine Te ato, hy eae 34,629,418 | 396,131.725 | 213,171, 381 
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Wheat crops of the fourteen years, 1880-1893, with averages for tivo decades. 


| 
Average | Av RCS 208 


al pr o- area otal valiic © 
Total produc Total area | Total vyaluocf value per| yield per| + yalue per 


:. y ae . ., 
tion. of erop. crop. Thashel: newet Aves 
se. oe 1 

Busheis. Acres. Cents. | Bushels. 

498, 549, 862 37, 986, 717 $47-+4, 201, 850 951 13h $12. 48 
383, 280, 090 37, 708, 020 456, 880, 427 119 -2 | 16°23 12.12 
504,185,470 | 37, 067, 194 444, 602, 125 i) 13-6 | 13.93 
421, 086, 160 86, 455, 593 383, 649, 272 Stel 11°6 10. 52 
512, 765, 000 39, 475, 885 3380, 862, 260 645 13 &. 38 
357, 112, 000 34, 189, 246 275, 320, 390 LHEA 104 | 8. 05 
457, 218, 000 3, 806, 184 314, 226, 020 68 °7 12:4 } 8,54 
456, 329. 000 37, 641, 783 310, 612, 960 68-1 12 71 4 &. 28 
415, 868, 000 37, 336. 138 385, 248, 030 92-6 besten 10, 33 
490, 569, 000 38, 123, 859 342. 491, 707 69°8 | 12. $ 8.98 


Hiatal te eek acs 4, 496, 958,588 | 372,791,619 | 3,718, 095, C41 
= — = = i = ) SS a eee beer =| eee ee 
Average for 10 years— 
980/10 1989 - aces cc cce 449, 695,259 | 37, 279, 162 371, 809, 504 82:7 12+1 9. 97 
Average for 10 years— i 
EBVO UO SID wie tes nei 312, 152, ee 25, 187, 414 327, 407, 258 104 °9 124 
399, 262,000 | 36,087, 154. 34 | 358 | lel 
611, 780, 000 39, 916, 897 3 Sard: 15 +3 
515,.¢ 38, 554, 450 2, 62-4 13-4 
296, 131 34, 629, 418 3 53-8 lt 
1, 923, 122,725 | 149,187,809 | 1, 283, 529, 651 |.......... touene ie ae 
Average for 4 years— = He (a ED Re ean ee ey ane G ; 
P8900) TON898. -25. ea 480. 780, 6381 87, 296, 975 045, $82, 413 | Tid 12°9 9.27 
Production and distribution of wheat from 1881 to 1892. 
| Total. _ 
Years. Preduction. | For food.* Wor seed. | Exportation. Histabue 
Bushels, | Bushels. Bushels. Bushels. f 
Oe Were heise Spon 883, 280. 090 | 248, 000, 000 5 121, 892, 389 420, 107, 9¢2 
WB BU recoil asta ersisvenie 7a 504, 155, 470 250, OVC, OED i) 147, $11, 316 5 52 
IEEE D erise aerate SOR 421, 086. 160 255, 000, 000 54 111,534, 182 422, 
TRU < 25S Ac Aa OOOe es 512, 765, 000 | 26 61, 000, 000 55, 266, 239 | 132, 578, 367 448, 836, 606 
Bo) eeaeta eta aereteie< ers aia 357, 112.060 | 267, 000, 000 51, 474, 906 | 94, 565, T94 413, 040, 700 
AS ips eta re RaSh sone | « 457, 218, 000 | ait, 000, 600 51, 528, 658 153, 804, 970 476, 333, 628 
TE Vinee Se ees ewes 456, 329, 000 277, 060, 000 53, 009, 982 119, 625, 344 449, 635, 326 
BOOS) s aewereye cree eerste « 415, 863, 090 283, 000, 000 5d. 012, 702 88, 600, 745 425, 613, 445 
MEGS is tse ei ieiocaeaes 490, 589, 000 (289, 090, 500 | 3, 973, N00 109, 430, 467 452, 403, 467 
LS SO soars see ed Soe 399, 262, C00 295, 600, 000 56, 582, 000 106, 181, 316 457, 783, 316 
SHO 8 Ue ee ss Ace | 611, 789, 000 302, 000, 060 54, 508, 000 225, 665, 812 582, 173, 812 
BOD pgs Settee laos wien ahs 515, 949, 000 304, 600, CGO 54, 000, 000 | 191, 912, 635 548, 912, 65 
ERO GANS sta ieisisiteesie | 5, 525, 394, 720 3, 268, 000,000 | 647, 024, 761 1, 603, 595, 335 | 5, ae 620, 096 
Averaze ....2.-- 460, 449, 560 | 274,833,333 | 63,918,730 | 133, 632, 945 62, 385, 008 


* Taking 42 bushels per capita as the average consumption. 


The returns of individual wheat-growers (that arrived in time for 
consolidation) are fewer than last year (1892), the number being 28,193 
and representing 1,351,404 acres producing 16,806,124 bushels, or ae 
average of 12-4 bushels. per acre. This is just one bushel higher thar 
the average obtained from the consolidated returns. The individut al 
returns of 1892 from 50,000 persons, covering an area of I, pee 
acres, showed an average ‘of 15°7 bushels, as against 13° ‘4 bushels derived 
from the general returns. The average obtained from the individual 
or special returns is always higher than that which results from the 
consclidation of the returns from State and county correspondents. 
It is probable that this difference simply reflects the superiority 
either of the modes of cultivation or the areas cultivated, or both, as 
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conipared with the ordinary. The averages by States of these actual 
ields as reported for four years past are shown in the table following: 
Yields of wheat per cere as shown ly returns from selected farmers. 


e 


| 
States and Territories. | 1890.| 1891.| 1692. .|| States end erriteries. | 1890.) 1891.] 1892.; 1893. 
RS ce ek a 22 ee. ss 
i| 
PONG oo extn eee eles 19 Qh-T 1 2347 rt R IRA: sins ne loecow geen ns 1299) | 2h 1 19. 14-7 
New Hampshire 18°3 | 24°2°] 20-2 SEO 2) able Se ae ere sie | 12-9 | 183 | 13°39} 135 
Vermont Dir Ba eB ees a ey Wisconsin o- ics --5 ue BFS ico el gs Y har Pt a8) L353 
Massacht 12 471 | 18°5 Minnesota ee ae eS T2711 29S 22, 9-6 
pnd to ae oA ener Bees 1. $28 [017 2) 146 11% 
HS <6) | 2a3)) Loeb | 29°) 176 | 14-9 i $5 
201 | 22°6 | 18°83 i| Kansas peceaare 4°6 |) 18-2) Sek 
15°G | 185 | 19-2 ih Nobrasias see asec | 8-3 | 19-4 | 164) 3-7 
16°6 | 20°6 | 16°39 inpeusn Dalketa. 2+ -<. | be 5} 14-4 | 14:2 8.5 
S°9)) 1833 119 ij North Dakota.-.-... hs San 2 ie Cont 9 8 9°68 
155 | 20°2 | 18°6 i MONDANS | cation en ees ees 23 | 34°9 | 27°38 25 
8-4 | 12°38 | 13°8 || Wyeming 9) 256 | 22-1) 187 
Y or rth C: gqrolinag:. i... Soe. on Poet OFZ WOLOLAG Ons =| oct ee weld | Se A oe Ma 3 13 °2 
Seuth Carolina ..-...... Ged | BiB 1 7 7) New Mexico eso 13-8] 46-8 
(LOOT Bice aot Naaman eters 3 75 | 8:3 IN PaVANG cao) 00 enone paper Po OL 16Sa) gers, colic 
ROR Geen nee ee lees eee EA ered I GiSedat ee exec aa eae “| Soe <7) 3°83 
Rab AMA nae cease ses 46! 96/1 79! AON © vanel yi een aaa 244 1 27°31 238 ® ae 7 
Mississippi 2°2 | 16°93 | 11-2 | WAKO: 2s ste ee ewes oe 99 | 21-8 | 22-9) 198 
SONISIANA.--.------ ot eee 14 22 4 | Washineten ....--05<0. 24-4 | 21 18-795 \< “203 
7:2 | 16-5 | 10-4 | 10-5 J Oregon 3 aca ee Si es al Bs 17°3 
79 | 10 9 8 | Californi 9 | 13°81 15-4] 13-3 
58. |. 18-7436 |. 9-2 || Oklaboma...cc.5.205-.pleee se. 14:8 120-71 143 
10°b.) 14 S| 31-5 | Indien: Vermteeryecs- acle ees 1£°9) | 252 3°7 
10-4 | 15-7 | 27-4 | 113 | 
15-4 1*6 | 16°6 | 14°5 | ui es 2 pene 26 | 18 Toei vides: 
16 | 20°6 | 17-0 | 18-2 || 
f i} 
OATS. 


The estimated area of oats shows an increase of about 209,000 acres 
r the 


over the crop of 1892. No advantage , hOWBveR, a8 Ob ta ained from the 
enlay gem nent of the area, as the aggreg cate yield was 22,180,150 bushels 


hat obtai or from the e crop of the year previous, Tho average 
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rield to ‘hte acre was 23-4 bushels agains) 24-4 im 1692. If was a little 
more than 3b bashela less per acre than the average yi ield for the ten 
ears 1285 to 1888 A was sucht: less thar SAAR reals ir, Oe 

years 1880 to 1888, and was slightly less than the average yield of the 
last four oe 1889 to Sees inclusive. The farm value of the crop, 
= y) 


187,576,092, was $21,677 a essthan that of 1892. Theaverage vaine 


er acre Was a6. 8S, the] lowest since 1869, and was $1.34 below that of 
ene decade 1886 to 1889. 


-lrea, product, aud value cf oats, 1893. 


States and VYerritories. Acres. Bushels. | Value. 
Eee S pat Testy. E 
123, 256 
28, 787 
108, 713 
15, 280 
4,137 
23, 732 | 
1, 258, 697 
ow Jerse yania say 830 a 
INCH CI Brn nie AOR emp SA eerste CERES eee 1,141, 882 18, 710, 3 
Delawe LUGAR ts Sco CEN eer Stes AP Sy oy RY a OO - rv ie 303 re 
: a : ao 678, 619 
78, 73 2, 432, 
WOutsiag on toe Bee Tae oe Bld, 920 3,376, 3d 
PLOUNEN C PL OMMMNS Sop x eee at ke aoe Ome oe np 233, 145 2, 083, 489 
Goorgia. no. Sara Re TAP UPC eT er ee eee 597, 593 | 4430" 953 
51, 600 601, 800 | 280, 990 
875, 754 8, 385, 707 2,721, 211 
145, 141 2, 249, 686 1, 057, 852 


o4, 188 547, 003 240, S84 
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Area, producti, and value of oats, 15985—Continued, 


States and Territories. Acres. 1 SDushels. Value. 
IUGR SONS ee SRE oy pet eas Se mam oe a a ny ae a 588, 483 14, 770, 923 $6, 203, 788 
PASC AMS BB, aces apie te core slee w S ros Pe eae eae cere 311, 346 6, 008, 785 34 
Tennessee ofcat een Cee ae cree chee heen esiceaaeeiieeucse 530, 914 9, 768, 818 


RVIESE VAT OUEURE <a ehceee chee ce nee eco ewe aie Seen Saeeeee 159, 113 ay 739, 156 
Kentucky, SoSiotcc rn SAC ae ae Seer aa eS Aue PEEP Cam Uae 584, 626 12, 978, 687 
See He AAA SES eee aA GRa ae ee aaa R EE oe ate 952, 300 97° 235,780 
3 891, 428 98) 177,128 


166, 988 82, 092) 170 


082, 433 | 83, 842, 178 
Visconsin 691,314 | 46, 680, 266 
875,895 | 41, 562, 196 
818, 739 | 85; ele 23 


rH A ed 


‘240, 779 
Kans : 578, 119 
UCU MRSC Dee es = see c tase ee Haan ere ae me ener nimi Se 299, 239 
GUGM A ACO Le Sce Meee oe oes Regie hog eee OO Fo erainele civ ema oere ' 785, 582 | 
po JOE RSE aa ee oo ee ee | eee ee enn eer | 490, 963 
DLE A ontie Nets Rite sl A chain eas a piniemre inten we cecitee sawn ae seis 65, 985 | 
WwW voming. Cees Se Se a ee SR Se eee ee Re H 16,677 | 
LOR cae) eh ae lee ROY UI RET Ce yee es i 104, 740 
CES OSS hs neo eee on ee en oo ee ed 19,215 
PARIEGI Ais eee seas «alas en oe oak ees eee ae ines eS ose renee 
ae Salers 6 tion oer a ASE ae es ce CHEER ck Se ete et eee ee ee 28, 397 
PRO NORTEL Sas meee eRe ete rie eer oe CoP a sie Sprites fee are daca wainee Peas aearenscnst 
AR anor eee ee me eee se Se OES a ays. Ream se eine eer 22,171 709, 
oe &6, 745 1, 2,205, 322 
ECHO eh ae ee een Behcregs ecia 232,455. 2,45 
GEUET TSE Ete oes Ske oe een a ca ae te ee gan See 59, O11 "S71, 817 
Saf) i al, een on Ce 27, 273, 033 187, 576, 092 


The following table exhibits the total production, area, and value of 
the oat crops from 1850 to 1893, inclusive; also the average va oor e per 
bushel in each of the years presented; the average yield and value 
per acre, together with tho average for the tea year periods 1870 to 
1879, inch usive, 1886 to 1889, inclusive, and the four-year term 1880 to 
1898, inclusive: 


Oat crops of the fourteen years, ISSO-18935, with averages fer two decades. 


Sot Yotal produe- | Total area | Total value eceip sh Average Av ee 
tes ! tion. | of erop. of crop. j pean 
76 ee Lah s pteth y | = 
Acres. | Cent 
16, 187, 977 $156, 243, 565 36 $5, 28 
1, a; 831, 609 193, 198, 970 46° 11. 48 
488) 250, 610 18, 49 4, 681 182, 978, 022 |, 31: 9. 89 
571, 802, 400 20, 824, 962 187, 040, 264 Se" 9. 20 
583, 628, 000 21, 300, 917 161, 528, 470 i 7. 58 
629, 409, 000 22, 783, 630 179, 631, 860 | 2 7. 88 
624, 134, 000 238, 658, 474 186, 187, 930 29° 7. 87 
659, 618, 000 25, 920, 906 200, 699, 790 30° 7. 74 
701, 735, 000 26, 998, 282 195, 424, 240 27° 7. 24 
751, 515, G00 27, 462, 316 171, 781, 908 22- G, 26 
\ == i — : 35 etre | aera 
otal fee oe 5, 843, 958, 300 | 215,9 963, 755 | 1, 808, 664, 119 (See oe ames eee Orava: 
Average for 10 years— ae hae ie. | \ : 
J8S0fo LES .....- 2. .- | § K 21,996, 376 189, 886, 412 309 26:6 1 
Average for 10 years— | 
LBTO te: LETS - ie ced 11, 076, 822 111, 675, 223 89°3 | 2B db 
26,431,369 |  222,048,480| 42-41 19-8) 
25, 581, S61 232, 812, 267 | SLs 28°9 | 
27,063, 835 209, 253,611 | 31-7 24-4 
27, 273, 033 | 187, 576, 692 294 | 34 | 
I ' 
106,350,698 | 951, 199,456 |.........-|.......--- ieee 
Average for 4 years— | i | 
T8900 L893. <erelecm nisin 640, 476, 213 26,.587,.525 212, 797, 614 332 23-1 8.00 
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RYE, 


Since the year 1888 the Statistician of the Department has made no 
estimates of the minor crops, such as rye, barley, and buckwheat, nor 
of such important crops as potatoes, hay, tobacco, and cotton. 

The last estimate was made of these crops in 1888, and showed the 
area devoted to rye that year to be 2,364,805 acres, producing a total 
of 28,415,000 bushels. 

The following table shows the area, product, and farm value by 
States of the crep for the year 1893: ; 


wtrea, product, and value of rye, 189%. 


States and Territories. Acres. Bushels. Value. 
WEANTNO este c Soke OM a tes ROMs Seon oe nee asec Se ao eaters oe 1, 045 12, 540 $13, 543 
INGywaLb rs aysbeohy Nee saa Soo e~seabooe babes aomeedens OnOeEOnca coc coronas 1, 008 15, 145 11, 813 
VOTO biee Sar es eee ae ioe ee ears Sine dein acere eat Ser eens eion 3, 144 44, 016 32, 132 
USS SAGHMI SOD ie ceca cele ee ee une ncn tt Saw Nn ye to ee aon Se 10, 140 164, 268 123, 201 
WONMESEIE UE Ie oem see eel coke oe Be ee ee oie se ee Te ee Soca ene ae 16, 098 255, 958 168, 932 
LG r eat ql ea ae SAE A ahe ee aie aioe Re: Gg SEE On heros 229, 888 | 3, 424, 586 2, 157, 489 
ONO Weried GG Vaan cE Store chs Roatan oe onreiatige Bratta stan 76, 473 1, 024, 738 T17, 817 
Pennsylvania we. meats emcees aes e saw cee ater eens 316,147 | 4, 647, 361 2, 648, 996 
Maryland 29, 782 389, 489 198, 639 
NASQLAb- Reheae Cone On ls Or ae ea oan Ud ae a ee Sans MOP AAMC 46, 076 428, 507 259, 964 
North Carolina : 55, 908 420, 492 301, 344 
South Carolina 4, 378 23, 641 26, 005 
Georgia. .---- Ee 20, 499 131, 194 141, 690 
PRIA DAMA S Jase saaadoe ea cle Son see ee eee ae ea eee = 2, 445 21, 021 24,174 
BEG RAG OSes Se at eh acces change ale Sree Sealy eee evel aes ote rere ee Shes ena eee 5, 330 49, 509 33, 707 
Arkansas 2, 318 17, 385 10, 083 
FRGNTIOSSGEX Fiteccce = oo mew states oie Foes artes ama ee ere eo he a Se orcas are 21, 470 208, 965 120, 339 
AVG SGSV EO LEM A Sas, ae nrdo nprrcte sicinc A ores mics nea OE Ieee 14, 956 122, 639 79, T15 
TECTURE IP gE iat eee Uaioe 37, 866 499, 831 289, 902 
CONTO eet Se ee eer [nto we nip eins sinew ee ete ee cee eee ee cinn cee eee asec 63, 189 960, 473 451, 422 
Vis Chileans eae os iese 6 ea ere eae eine aie ee pees Seana lem eee 127, 013 1, 625, 766 715, 337 
(OCT Soe eee Cee mer Rare Laer sas Ot ry acl cee 54, 675 787, 320 B54, 294 
JUDG S 8 Ane Se UCM er MOS Retr Sara Se ke Kode Hore ace 126, 597 1, 759, 698 721, 476 
272,198 | 38, 946, 871 1, 697, 155 
67, 054 1, 025, 926 420, 630 
81, 6738 1, 183, 739 485, 333 
18, 636 238, 541 107, 343 
PRCEUmn Ssh er iaoee Steen sites we Sires eins Se S tea pevs Si slate prea alahes ater repeoNers aeatara 177, 911 1, 245, 377 473, 243 
NiObras ae Sohn oa. 2 tes eiice ae neue eee cis cicls mie cies sleet wie Gata 98, 183 991, 648 347, 077 
South Dakota 7, 892 83, 655 30, $52 
North Dakota 1, 903 23, 407 7,490 
AE ORDO vetsoc eae aie alate are ee ake Swe cio a dae ee eo le ee ae 5, 683 119, 343 59, 672 
Utah Saas S 3, 594 32, 769 26,101 
Washingtor 4 2,822 35, 062 24, 193 
Oregon Ss 7,191 75, 506 55, 119 
Cau RO ET A rae wreete te ra eters rae 28, 800 504, 000 | 302, 400 
Wobal Panda soese tenant sean eek ee ena e eee em a cera 2,038,485 | 26, 555, 446 | 18, 612, 222 


BARLEY, 


As already stated, barley is one of the crops of which no estimate 
has been made since 1888, The average area for the eight years 1881 
to 1888, inclusive, is 2,563,511 acres. The area of 1893 shows an increase 
of 223,689 acres over that of 1888 and 656,566 acres over the aver: 
age area for the period above named. The average anuual produet for 
the eight years was 54,992,294 bushels. The product of 1893 exceeds 
this average by nearly 15,000,000 bushels. The average yield per acre 
bas not varied much. The annual average for the ten years 1870-1879 
was 22 bushels per acre; for the nine years 1880-1888, inclusive, it was 
21-7, and for the year 1893, 21:7. The census of 1889 makes the area of 
barley for that year 3,220,795 acres, and the product 78,331,492 bushels, 
or 243 bushels per acre. The following tabie shows acreage, product, 
and value by States: 
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Area, product, and value of barley, 1893. 


States and Territories. Acres. | Bushels. Value. 
i 

WETS SE <a SB a GAS Aga G Ee ae aCe en en ee Oe | | 14, 184 370, 202 $248, 035 
INES ALE CT TT ORIN ee eceete scm irs SG SERNCS See aE en Pe en Meg a 5, 081 128, 549 89, 984 
A/G OTRAS te Te eee er Saye Sie pata es hs eS ani eae ne Ne 17, 945 493, 488 296, 093 
MassaGhusettstoos. Soe eee aces Acie a RG SR oe Ie ee een Gere 1, 821 46, O71 41, 464 
BRUNO ORT S NaI eraara eer a eee ises ces ns Seon Rae a ones deals siete sates emeee 370 9, 324 8,112 
INGA (ears Ao ae ie eee Silas eset ase a eee 270,612 | 5,493,424 | 3, 296, 054 
TOES se Oe eee ees erties Ok On SPE Pe ese ee ee Ie 18, 529 352, 051 176, 026 
WORN Nici SE RR as Sct a se tree oe UCI Ram eco Sere eae ESR SS es ee 2,757 39, 977 24, 786 
Tenness 2, 946 44, 485 24, 467 
Kentucky 4, 763 80, 971 41, 295 
Okio i 34, 955 793, 479 372, 935 
EET G toate crete eRe en, eet Me: conte Peano eye Sahai motes 8), 199 1, 315, 264 644, 479 
INIT ONS Aa ABObe ate eR eee eae See er ie Tae eee ae See ee 7,420 147, 658 66, 446 
BAN Orie eee ei = rece st oe Eee eee eee SU eee ee 380, 978 718, 690 287, 476 
IWASCONSIME tis oeee a2 cee Fe SC a SES SBACTE ere ee eee Soe 459, 366 | 11, 024, 784 4, 740, 657 
Jal GW TU ECOG C7 tne MERE ge ARC OR eet Se Ny Sa As Cee eee ee ce So 419, 367 9, 268, 011 8, 335, 484 
AV a See a Akin, esc Nel wee bers NR dae Ne ener in 513, 233 | 11,599,066 | 3, 827, 692 
EN ES SSO Tees Sek pee eS eat OS x toc Feast oe, ata ee 1, 633 382. 660 13, 064 
ARANSAS poche = ces eee ce Ree Bie dee wee Ve ae ees Sees eee \ 15, 817 128, 361 60, 330 
NODA avers St eee reas cates Ae epee aceon aed oe EER See ease Ree 76, 690 920, 280 285, 287 
SMUG AO tae cost e eee essen oe is sean vce oa ee cee See oe oe 155, 015 2, 387, 231 787, 786 
Noi Vico lsat sehr tse FREELY aceite ines cis ea OL ro ocean mee 186, 964 | 2,841, 853 880, 974 
ENG i Lagi waee pe sass lee te ear ty eRe Ree ete: Stree Nae 5, 183 156, 608 78, 004 
WOLOT AG OR ane ears eet een Se oe ee, bs Ss colee Sie ie RSM 12, 944 366, 315 183, 158 
BING Nae CO mene renee Et er RE cieleeokin Note cjarsicie Sine ce nae 1, 543 33, 329 19, 331 
BREUER DS ac tae Se yee ee ain in ciety bain Sie See Ss cis Se inw Sem Mlae ate ane 11, 073 298, 971 155, 465 
LUBA hs or Siam Mal eee SST Rees ie oly es eet ae eee ne a 6, 303 236, 993 106, 647 
ENionca dain apc nenie eee lm te nine een igs Gitte on seetvs alesse be 7, 869 280, 923 168, 554 
UGA NORS set Sree sed Been es eee Ore ae near ae eee ee ee ae 1), 297 808, 910 163, 722 
ANY GAN NN ONE One as eee Se erste es cs cays orsymrsinie WiWaisuisie res Seen eee ce 46,468 | 1, 860, 961 725, 175 
OL OO On Me se en aero oe ons te ne Mere Se ne SE Seem ce shears SSR ER ERaeS 37, 360 | 975, 096 350, 638 
GatiifGrmae oe Seer peteere oe ne tye ass ears loca a ed ae anions em ereres 460; 715 1 17, L1G) 100 7, 188. 766 

RONEN ES 3 Boney Bet aN IE TT eae Ent Png 8, 220, 371 | 69, 869, 495 28, 729, 386 


BUCKWHEAT, 


The last estimate on buckwheat made by the Department was in 1888, 
when the area was placed at 912,630 acres and the product at 12,050,080 
bushels. The census of 1889 gave the area at $37,200 acres and the 
product 12,113,040 bushels. The Department estimate for the year 
1895 is: Area, 815,614 acres; product, 12,132,311 bushels. The foilow- 
ing table exhibits the acreage, product, and value by States: 


Arca, product, and value of buckwheat, 1893. 
1 
States and Territories. | Acres. Dushels. Value. 
IIIS ode. nase See e Same ree ian sees cen oa ner ener ace en aU eB eoe sae 23, B14 C76, 106 $365, 097 
SNe iy cba DS Dt Omen ctscietemisisie eet ice ose heels eects eee aniseere eon | 3, 055 70, 876 26, 294 
Mermoul eee ai ee RE rate mince Sete s eee ert aac aclu sels | 12, 487 364, 620 192, 249 
Te GNSS ONE RES os a5 WSL cpgde op oS ESO ero Soba do ane cousec josone ase i 2, 472 68, 068 51, 006 
(GOA NOS GR hy eek Aino oad ene sehnaco Saee sen cisea tace an o@ eo nacaC sac as | 4, 164 65, 791 47, 370 
ONE YN Oe ne arse ea SEES hoe sate EPR ne ae Leia eS 285,488 | 4,111,027] 2, 466, 616 
New Jersey 18, 647 396, 517 129, 701 
Pennsylvania 218,580 | 2,081,978 | 1, 818, 367 
TOSIB ARN RO): eae neat ain eae ne SO Eris Oaa eh sso Seo oEEaon 325 6, 500 3,575 
Maryland 7, 44 &6, 659 50, 262 
BURT CLIN rsa ese oe a BRC See oe ee oe Sele fee es oe eee eee BAe 5, 166 G8, 708 37, 789 
North Carolina - 1, 670 19, 205 9, 410 
Tepnessce , 409 1 P53: 9, 587 
West Virginia 13, 692 157, 458 107, C71 
Ohio. .-----. +--+ 222202 fe steerer eee See muase ena ete so cisoeaeaer 13, 841 166, 092 99, 655 
Michigan. -.-.-=-------------------2 22+ +2022 22s ee eee eset eres 59, 996 825, 604 437, 570 
TA EUNG) oe. roeis AES Seen aries Seow oe BEG Ser Bre O Mno RAE nei 7, 263 50, 115 28, 064 
TOMUNTE RRS) oor kes Ge Re Be ba ere tes eee ge PEO ee SEE ie | 6, 555 78, 038 } 43, 342 
AWS itn, 2 Ree eg BOR pages, be Saas Galea ern eee ois meer Sar etaEc 61,327 | 1, 016, 867 579, 329 
ESAS PRS ONE ene oie ee ec he ate rea aie ae aes ane Se 23, 206 852, 731 186, 947 
HONG Give ne SOS 5 > Oe eoros age SE ONS Eee OME OSt OR ORO ere oars 25, 015 336, 211 201, 428 
IMUSRONETE GO aL whoa ese bas eke ap Rae oe bea ekan Seep SroEsases ene aiaer ey 2, O80 | 34, 150 19, 807 
BIRGehir 1 i ieee ts eles Sete ns BADE zane Seid abiwion <a /| 3, 675 | 35, 643 25, 310 
SIE WMS ee orale ere Sle a rte etace sis i cai ahe re mintadi so pagd Cre erare aries. Seciase Satan 14, 435 | 212, 195 110, os] 
SRE Le MU ANCOL Bie stein Some a eid ase eldin eeene nmi eee oases = S Bee 1,305 } 19, 836 12, 893 
INO) al hyd OW OH eascts mg olcine ac ce eB Se Oe eee Meera te DOM eS ct I 138 | 2, O01 1, 261 
Onesone pee a= eee er satel siz J due dbben nese ches snapadanseem aden ; a 2 Be er oe 
ER oreo he Uc caw Bl oe an a ae ae GON ae een eee | 391 | 857 0, 54 

Calitormiggee. peace se sce SoS ase ineA SORE see : i 7 = 

GC NE 2 Sep rage Onan 2 ibm b Benen Gennes Oe e ne Cen Te OOP ane BR eert in | 815, G14 | 12, 152, 311 7, O74, 459 
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The last estimates made by this office of the acreage, production, and 
value of tobacco, prior to those given below, appeared in the Ananai 
Report of the Department for 1889 , being the fgures of the crop for 
oss. The area as eae for that year was 747,326 acres, producing 
565,795,000 pounds of tobacco, of a ‘total value of G43, 666 ,665. The 
erop of the followin 4 year, 1889, was returned by the U. &. Census at 
488,255, 896 pounds, the product of 692,990 acres, with a total value 
et Ge 4,449, The present estimates pla ee the are: rep of 1693 at 483, 
923,963 pounds, the area at 702,952 acres, and the total valne of the 
re t 630,155, 442. itw ould. seem fr om a comparison of the esti- 
maves of 1888 with the census figures that the former were consiierably 
yh, very decided declines in acreage in several States between 
he censuses of ust and 1889 not being duly reflected. These discrep- 
g . been eliminated fe ee i i The acreage for 
— c liffers but ttle eave , Une INCrease Over 
ee ing Le than 8, 600 yield, on -the con- 
ro luction was over 
spite the increased 


“pe 


i) a 


at reas Zee 


rea, product, and calue of tobacco, 189°, 


| 

ce Pounds. Value. 

| eae " = 
| 

! 4, 856, 000 ee 966 
|* 40, 658, 911 499, 248 


ge 
er 
3s 
oo 
=> Ob 
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i 118, 775 


t 
i 

PISS 
° 
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| 68,599, 998 
| #44, 887, 872 
1, 707, 888 
30, $05, 966 
i 3,447, 777 i 
e eS SK Seat G Bandteoe Sopa Sees s ticeoRhe aust was sao Ueec aciee 807, 697 216, 926, 385 | 5, AGE 
; es 41,659 | 18-246, 642 | 186, 
6348) 4539, 472 | 33 
3,870 1 12;409-350)| 147 
25,081 | 22,305, 208 | 1,405, 272 
10, 943 8, 940, 431 679, 473 
702, 952 | 483, 023,963 | 39, 155, 448 
POTATOES. 

The annual average yield pei ‘€ OL Detatoes for th S ears pre- 
veding 1880 was 87-7 busheis, a for the nin: 380 to 1888, 
inclusive, 76°3 bushe p st male Bree 
2,605, 1% 16 pi 8 C 16-3 
7 7 way a 
bushe is i ess than foi 3 1876 

BOQ > 
to £878 , and 10 bedkele _ lov riod of nine y ean 1888, 
> ¢ 


elusive. The crop cf 188 
eS 7 


leld per aere of ey 
bushels. The following # 


5 acreage, produ 
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Area, product, and value of potatoes, 1893, 


States and Territories. | Acres. | Bushels. Value. 
: es 
OST ED) ces SS re SRS ee Ee SI So tee | 51, 905 6, 228, 60 $3,.362,4 
New Hampshiz i 5 21, 840 BY a we Pe “Ay a 
ECTIARO Mibteie ss nO ee eet oeree dt ton Semis amine oii ns ¢naeomce | 29,471 | 3,271, 281 | 1, 570, 215 
Massachysetis \ 29, 349 3, 402, 53i | 2, G54, 324 
Rhedo Island 6,172 | 666, 576 526,595 
CLES CACO as SAE Gh IS Sa a AG ESE Re ane ee | 24310] 2,114/970| 1,588,228 
BROT ANION Iss SS toe se ich Oceans esc S28 aa 351,204 | 25,010,370 13,753, 704 
Bow WEISCY) aces. ete e ewe Sac Sacks ne Re 49,064 | 3, 581, 672 2,686, 254 
Penmsylvania 198,922 | 15,118, 072 9, 070, 843 
TIS No cet rm iar Diroe Oa oie a ee IO ase 4,591 | 226, 050 | 146, 923 
Ey a ee ee oe en a raon Orc, eee ses 25,491 | 1, 245, 629 | 847, O28 
WGI Sore e eer. cata ek eee. webee aiem lates eae art | 88, 392 3, 224, 928 | 1, 838, 209 
BROMO RO HD fee es Jone is RE neal gs Bey cin cise Ss ERIS 18,324 | LTTE OT 1, 666, 282 
Seuth Carolina ....--. Syed ses. acme abo ecm asa ssn ates 4, 208 349, 262 268, 933 
Georgia Ce a Ce oe A Pen a Pa G6, 539 483, 886 445,175 
SCENE 2 OE er ah RR ay ane eS Seog Nh eae eee 1, 422 1228, 714 144, 745 
EOE} ea 6,159 | 511, 197 449, 853 
MNO miGsip plies he sees ee cease as 5, 852 474, 012 | 298, 170 
ABOU AN A) 222 Soe eects ite ee weet ats 9, 589 642, 463 538, 244 
DBE pee ee oo pisces eee ee ee cig e ele dope e sium 13, 516 716, 348 5 787, 838 
BAtlas) ne mre, eee tae ee, 34 dee ae Lene oul aa seem 16, 572 | 1, 458, 336 933, 325 
BEC RANSS 6 Oe ete ara tate fee cea foe ee ey tee ate Sartore iejninls ea sa oe 49, 161 2, 780, 948 1, 358, 105 
Neu NEL SOR oar neee sees ce Ee mia) -ewiaeein= sine cisionies bie Waele 30, 787 2, 462, 960 1, 452, 146 
Kentucky Rese ee ee eee See hin mot ein wlchon sinh sae Bemis | 46, 840 | 3, 185, 120 1, 783, 867 
(CURDOSRES Schaghein na aii i nasi ay elena Meee Reg 177,576 | 10, 299, 408 6, 999, 603 
BREN ONY Oe ae men mise ope een ete oie cielo Css s Bios as Ae 195, 700 14, 677, 500 6, 604, 875 
ney ee San ses4 sas snpdes cosas a seene aS Cee aR ee 101, 501 | 5, 176, 551 3, 718, 83° 
SU RONG see tess een eel eerie et ee See ie re a aamcacee eee 160, 461 8, 504, 433 6, 2s 
SULT SG OPS Sto ete we ni ear REN Seeing ea a St a 8 EY 156,988 ! 12, 088, 076 | 5, 
Aiimnesota ~--- ae ‘ 114, 167 7, 585, 022 8, 466, 
POW cate < s ae “ats Be 168, 195 | 9, 755, 210 | 6, 349, $32 
Missouri 90, 443 7, 054, 554 4,021, 096 
SROMBRB oo ot. 106, 091 | 4, 668, 004 3, 687, 723 
Nebraska 112, 858 4, 965, 532 3,222,770 
South Dakota 44, 045 2, 878, 43 1, 403, 274 
North Dakota : 19, 559 | 1,848, 950 660, $86 
Baa CoAT VID epee ee Me oe ee ot A me cia wine IS tino eae 4, 799 662, 262 456, 961 
Bea ey BRUNE Oat eae ae ois cle iole oes Sine) ae Gye remain wlejnie ipsr-slalocs kc aoe | 2, 043 273, 762 | 177, 945 
Rip SRO ck ote ote carts nick wlaae sco ek Po cae ke aterm eewe 83, 696 3, 187, 424 1, 710,409 
Wew Moxico 618 43, 260 i 28, 984 
Arizona 391 29, 325. 17,595 
Vitah -... 5, 893 518, 584 | 171, 133 
Nevada 1, 852 178, 464 | 71, 386 
EEUU eal 05 cia hg at AS a ec a =o 3, 812 583, 236 326, 612 
VEEIIE QUA 8 5 ess aera eS eee oe SDE BOO aE O a aan aE te See 14, 418 1, 729, 560 674, 528 
“ENP SHERCT Ye eo8 Sis Se Te = a IN et 16,772 | 2, 180, 044 | 1,001, 124 
MONEE ST BEDS 36.0 oe or coe abe 399 Po ISO Se een er 37, 203 3,571, 488 | 1, 785, 744 
NOT at eS seen ce te PVN. Sicicas haps eres ia Mee coon aa apy ea aay 2, €05, 186 183, C34,203 | 108, 661, 801 
| 


BAY. 


The estimates for hay place the acreage at 49,615,469 acres, from 
which were harvested 65,766,158 tons, valued at $570,882,872. This is 
‘an increase in acreage over the estimates of 1888 of 11,621,566 acres, 
whichis made up mostly in States beyond the Mississippi. 216 Increase 
in product was something over 19,000,000 tons, the increase in aggregate 
value being $161,383,507. The difference between the acreage of 1588 
and that of 1893, if the figures be accepted as correct, would show a 
ereater inerease than can reasonably be accounted for in view of the 
conditions surrounding agricultural growth in the last five years. It 
must, therefore, be accounted for by the supposition that the figures of 
1888 were greatly below the actual acreage at that date.* 


4 
ret 
it 


* Since this paragraph was written the figures of the last census, though not yet 

ublished, have been obtained from the Census Office, and show the area mown in 

1889 to have been 52,948,797 acres, and the product obtained to have been 66,831,480 
tons. 
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Area, product, and value of hay, 1893, 


States and Territories. \ Acres. Tons. Value. 
| Fi 

EME a6 sens ome ecole See eee ee Seren ere a ores eee BBO 1,129,486 | $13, 700, 665 
Ne weElampshive. en \.- c-remacie ee) em Be toete= cleats nie otter elolr = | 634, 487 672, 556 10, 491, 874 
EW GP UMOMM sxe sa cece aerala al wins area aha wrk Bear pe ete erat sem ar | 926, 659 1, 028, 591 106, 933, 922 
Massachusetis 630, 048 724, 555 e 12, 556, 538 
Rhode sland Accessor ores oes Bee I ee eed iste. Sates 86, 543 : 71, 831 1, 407, 888 
Connecticut ..- 517, 699 512, 522 8, 969, 135 
New York..--- hors 5, 885, 652 7, 298, 208 §2, 688, 697 
SNOW OBS GVacic ae mister aerate eo tere nits Sin ene om al=i= eerctalane Sereiete 532, 162 526, 840 9, 182, 821 
TG heey NUM ape be occ a5dle ap aqpbegvavespancecd- pesteoncasecue 3, 085, 850 3, 178, 426 45, 769, 334 
DCLAWATOn eens tots she Soe Senne a cen os ocene Gaede Demers 57, 499 43, 124 733, 108 
BUI EH Ue ce rari ne DOM Sone eR ODE ase ae we cence merce s 406, 587 422, 830 6, 025, 328 
VAirpinige... aagintes Pareto Taree ah arose wae was Sele ee aie Bro taain SEEDS 7 769, 347 853, 975 11, 178, 533 
IMOL UI OGr OL Meas co ee ae kes ee avian 22 Ae oh cel ain Stel sieeetetesiots 182, 805 310, 769 3, 452, 644 
South Carolia cease er Poe ne eee Meier See ROAD ner 162,468 255, 075 2, 463, 575 
NOM eal Her a8 atom kale Rope eto G oNamae tee see ser wc DBE ce BAO 162, 210 214,117 2, 582, 251 
ARJEN LG oe TS lovers aa OO eee ahelorn ioe in pele ioe ante ae tate 5 7, 813 15, 626 308, GIL 
INDY ORV SR TING ca Se ote Soest aes he Sct ere I Neste aay, ee 75, 055 114, 084 1, 282, 304 
MISSISSIPPI Ls see seer we on = ee ce aimee a= Weg Wie eee eeets 82, 113 135, 486 I, 302, 020 
PMN Sa ipich SES oe cco cia Ga Rae ASR aetamiciNe |e haleniee Bop eee 36, 901 59, 780 538, 020 
Toxas. | _ 452, G87 470, 794 4,519, 622 
Arkansé | 200, 070 234, 082 2, 193, 348 
PONTO ISOS Sree athe © oie watt ical Sepste ina atx eteteanssioee Sree creme 551, 278 766, 276 8, 245, 130 
West Virginia : } 620, 750 682, 825 8, 706, 019 
LOHR ONS SEER Sc Soe conscn Bhool aesdeag ese dap etan Be aseae sane 663, 566 882, 543 8, 966, 6387 
OIG eda de cose oe desea em marae see ce ewes eat saree ne 2, 486, 295 3, 306, 772 33, 233, 059 
ANTS GH ip alr Oe ea oe GS ee ete Re Te Sa ee | 1, 280, 305 1, 869, 245 17, 122, 284 
PRAIA DE ote seas roads + eh oe aes gone owlecte eter neiniene at. 7= 2 | 2,114, 391 2, 875, 572 26, 340, 240 
Tilimois.... 5-0. 2-22 oe cee re ees eens | 2, 705, S81 3, 273, 874 29, 006, 524 
Wiscovsin ..-- Ps 1, 518, 986 2, 308, 859 16, 623, 785 
Minnesota. .--. aa 1, 723, 273 2, 791, 702 12, 758, 078 
BD OME a Sa sete ds Smee se eats = an SAME oes areas Sete lef alupat ase enero eve 5, 457, 335 8, 622, 589 53, 115, 148 
A HEREKS (OVC) BPRS Sa Ares AIOE Mire She cl BOA eee ie ees Deke 2, 944, 553 3, 651, 246 25, 704, 772 
TC GAG eae aie ke ne aan STs eo Mo 3, 339, 282 4, 374, 459 20, 516, 213 
PMOMPAGICAL Soc aae stk iontce be pate eae sme DRS See een awcniae 2, 071, 730 2, 589, 663 12, 611, 659 
WOME ISO cee caine ce wee suite ak ore are mer eaereg emer aie 971, 825 1, 379, 992 5, 064, 571 
NOR GH AID a WOluth ee cies ose eee eie cis oe ae peers ae ete omer ane 429, 280 553, 771 2, 060, 028 
IGRI Na ae ase a eee See AEE tet, eR Sie ie 349, 659 440, 570 3, 476, 097 
NIG Net sarc occ oonooq ost dosda sehen bs eesegs doses soneane 220, 358 297, 483 2, 379, 864 
WCOOTACOE ~oaaneeabeh aa ates ohare nine de a omen ha et meaatete z 794, 752 945, 755 6, 601, 370 
New Mexico | 39, 846 82, 880 704, 480 
Arizona .-.--- “A 36, 219 63, 383 522, 910 
ipa heneee a | 177, 797 305, S11 1, 581, 048 
SNE WUE Vere ee ee eh eee OA NE BS ar Pa AL 135, 931 361, 576 3, 615, 760 
ETN Neceaa a EA OR ys atone MEME Ueey Coens 211, 561 518, 324 2, 850, 782 
Washington 358, 612 566, 607 5, 195, 786 
(nO a Guten er cae SNe este ne es TAR ae eh eee ae 605, 946 1, 139, 178 9, 227, 342 
OREO rai ene See ee eS te ae aa ve ee a -.| 1,681,921 | 2142446 | 22 370; 050 
RAE yee a ORE se cee PAI Bee an oil eed SEER, | 49,613,469 | 65,768,158 | 570, 882, 872 


PARM PRICES AND MARKET QUOTATIONS. 


In connection with the table giving the average farm prices of the 
principal agricultural products as finally determined for December 1, 
1893, a statement has been prepared showing wholesale prices of these 
products at leading cities in all sections of the United States for the 
four months August to November, 1893, as compared with 1892. These 
quotations have been obtained from the publications of the beards of 
trade and similar bodies in the respective cities, and it is proposed to 
publish similar statements from time to time in the monthly reports of 
the Statistician. 
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Fable showing final estimates of the average farm prices of various agricultural products, 
December 1, 1893, together with the acreage sown to winter wheat as compared with the 
area harvested in 1893, and the average conditicn-of winter wheat and winter rye. 


| . 
: + ae ed 
| a nee £ Win ter 8 
i r= Sas | 5 wheat. ae 
= 1 | =s Z Neos S | a 8 
£5) i ies) = ze | rs Be it come ety etek 2 
lle ee: (oa “cone a2 | § |ge8lsa|e8 
* ell ecem epee yale celts se lao dl hares Be eS Ges Sere, | us 
Es and Terri- E 2 rq Zz S eae ee Bs S Ce Sea Pa al ee 
OnreR a 3 3 re 2 5 Da-n = 
ories. 2 5 = | B 5 g Z é u 8 Ss ro) a an 
2 es 5 Fie es a | 3 i sillies 2 192) Soe 
Phel see Magee] Suey to eiaiics Be iete. Ie 12 x wie avira 
Fe gars ans tise Sse eres res me eo Ae ae Meco cesar oe 
fel et PON OE A Ua a ee ae RI @ | 3 | 8 Ree) bees 
OME TE One|: asia shia, x oO |} A Seal 45 |e° 
¥ aiigoee it se er ma ae | a | act 
Cents. Cents H 
MainG on an ate $0. 62 |$1. 62 [$1.08 |h0. 45 | | 
New Hampshire .-| .57 | 85-! .78 | 43 | 
MELMONG: -i ae casos . 61 ASD te 73 ae 
Massachnsetts 2.) .62j:¢22.5, 2.975 | 42 
Rhode Island...... SOOM Eee ser 1 eT ey 
Connecticut. ....-- ade ecie | .66 . 40 
New York:.....--% NODE hone 05 . 30 
New Jersey ...-.-- BOLE oth Bertin | WEES 
Pennsylvania ..... Agi} GD 57 35 
Delaware ier 2=2 02 AO ues OO ev O0t e308 
Marylee. .cai ae PAC edGllen aL 0 685 
VET RNA sere oe art ie 46ceGS le Oats eoe5 
North Carolinia...| .50:| .72 | .70) .44 
South Carolinia ...|—.60 | .98 | 1.10 .53 
re 56 | .90 | 1.08 52 
GS elneeee- ileeel 55 
HOG essuleteloh .OLo| 
59: |) eee I oe 4 
SiS eee aes ee Ad 
54 .58 68} .42 
45 65 58 | 35 
Ores, 595| > ul 
Wiest Virginia ..-:) 95 | .72 |. .65 | .38 
Kentucky .-...--. 42) .57| .58) .3t 
(Cink ae BS Se nes a a fre na 
Michigat.c.<---1.- [SenApateas Ole erseul aih 2 
in diana ee. cesses HaOUE Opell donee eo 
PU OTS a eee natant “3h «ol 41 227 
Wisconsin -.....-. Foo od.) £43 SO 
Minnesota........- 5Ok | ASL 41 226 
WOME ete cers te OH fel ee OM DA Lali gees) 
IMS SORT 221-12 are one oO |e PaO No AD 25 
IK aMSaSieede= ost. apt eau) Seclcadl ame 
Nebras kee. oecscc | 27 | .40)) .35) .22 
South Dakota ...-. nO mines 44: all: vejehe there 2O 
North Dakota ..-.-- PRBS I a SENS) in Arash 
Montana ---.--.--- aac -60°| .47 o7 
WOM Os eas VeeiOem yee OD. Wemertaiah SO 
ColOradOm. 2-6 ase ROL ieOenl, s00m) ser 
New Mexico...-... aril 75) .68) .ol 
AMUZONR os. ut Golee . 66 HOD acinar S 
On ee te eee eenliy crs . 60 SIGN eek 
INI OVO Aire ese te ott ell aa caseee al er ouhententee Nace 
AiO Meaetann eres ST Te OO ale 3 SON) ae ed 
Washington ..-... 02. sASull  OOmle m.BONl SOUL conde B 90 | 
OPES OR aoe 2 asians Aas DOM TS ol apie Ol =e SOM ean 8. LOM cc. = ane ! 101 99/25) eee 
California = 222.5-. . 50 =Oa! . 60 .38 42 SUAS ata) Teele ae See as 102 | 100 =|108 
General av- | | | | 
CLRZO U3 - in ae | 365) —=538'- 513, 2294) 411). 2583." 259 8. 68 6. 99° 8.1 | 93.2 91.5! 94.6 
J | | i 


DISTRIBUTION AND CONSUMPTION OF CORN AND WHEAT, 
CORN. 


The tendency to an enlargement of the area devoted to corn, as noted 
in a former report, does not seem to be sustained by the experience of 
the past two years. The aggregate area for the five year period from 
1884 to 1888, inclusive, was 566,573,621 acres, giving an average of 
73,314,724 acres. For the succceding quinquennium the total area was 


+ 
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$69,158,052 acres, making au average for this peried of 73,331,610 acres. 
In 1892 the area was 79, 636 658, or 3, 688,066 acres less than the average 
for the first of these five- -year periods and 3,204,952 acres less than the 
average for the last, while the area of 1893, although an increase of 
about 1 1,470,000 acres over that of the oo. year, was still a 
ne aver ages of the periods named by 218, 259 and 1,795,145 aere 

espectively. The ee of 1893 pert een nding the inet ease over the 

ea of 1892, was some 9,009, 000 bushels Fok or 1,619 ) millions against 
1 628 millions. Thea :pparent consumption, however, up to March], 1894, 
was greater than for the corresponding period of the year before, being 
1,033,000,600 as against 1,002,600,000 bushels. The exports of corn for 
the fis cal year ending June ¢ 39, 1893, were 47,121,092 bushels, and for 
the seven months e} nding January 3 31, 1894, $8,418,309 bushels oe eee 
is within about 8,700,809 ) bushels of the total expor rts during the last 
fiscal year. 

The following table shows Caner ts of corn (including meal) from 1854 
to 1893—fiscal years—and for the seven menths ending January 3 
1894: 

Leports of corn (including meal) from 1884 ta January 31, 1894. 


Years ending June 30— Busheis: | Years ending June 20— | .Buskels. 


AGO SOG! | PSO). Soe See rs peace eeeen ac ey meron ; 203, 418, 760 


70, 841, 673 


52, 876, 458 || 32, 041, 529 
64, 829, G1 Hi 78, G02, ZB5 
41, 368, 584 | AT, 121, 894 
25, 360, 869 | sc fon duly 1, 1893, to Jan. 31, 1894, | 

| 

| 

| 


| 

| Cy RE RY. 
| Or soven MOnthsGy see ee ee $8,413, 26 
| | 


Le 


s’ hands, as estimated, aggregates 586,000,800 
of the last crop. ‘This proportion is less than 


The corn it uepepe ee ers 
busheis, or 36-2 per cent o 

for any ori in the past five, except 1891. 
men 


The following state 
of the past ten years: 


nt is a comparison of the distribution for each 


Comparative distribution of corn for the len years IS84-1893 


= = es = s 


Preduct of | On hand ae Consumed or 
previous year.| March 1. Porcent: distributed, 
Bushels. | Bushels. Bushels. 

BS aoa el SOS 5 eee a rcia = eres stents eee eee TRI | 4,795, 000, €09 | 675, 000,060 37°6 1, 120, 000, G0 
TBQG emote caesar 1, 936, 000,000 | 773,000, 000 | 39-9 | 1, 163, 000, 080 
ESN vac ere aleve a eee ae meee coe ee its 665, 009, G00. | G03, 000, O06 | 36°2 1, 062, 000, CO 
NSBR E Sao ebrime, ee aemtiae Sas Ioe ae eres 1, 456, 000, 669 | 508, 600, 0600 | 34°9. 948, 009, 080 
UBIO cforeccte tna) oieiainie eiatninie oie aae ae SECs 1, 988, 050, 060 | 787, 060, G00 4 39°6 1, 201, 600, G00 
1899. ap Se miwln in nine == nininiw Sle meine Se eieieiesIe 2, 113, 000, 060 $70, 660, 000. | 45°9 | 1,143, 060, 600 
ICSI Bette, onere cueeee ceeuneEeien ee 1, 480, 600, 000} 542/000, 000 | B64 948, 000, 000 
ESORE oo. a= Freee =) = Loser spel sw torata ale = ete tater are Se 2, CBU, 090, G80 890, Cd0, 060 41°83 i 1, 200, 000, 000 
1853 Petiatsyori's a iessiators sta nee ete tetae meee 1, 628, 000, 000 | 627, 060, GOO | 38 °5 1, 002, 6v0, 660 
BUYS econ nes Nem, cn ea ay ET sa As 1, 619, 0€0, 609 | 586, G00, 600 | 36°2 | 1,033, 090, 000 


| 
i 
| 
iF 
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The following table exhibits the proportion of the crop consumed or 
distributed by March i for the ten years from 1885 to 1894, ech ao 
As usual, the proportion distribut ted in the southern section of the 
country is less than in any other, being 60 per cent. In the western 
section the amount is somewhat laveer than last year, while fer the 
whole country itis 2:3 per cent larger. The proportions as indicated 
are as follows: 
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! i 
Sections. 1885. 1886, 1887. 3888. {7 1889. | 1899. | 2891. 1892. : 1893. | 1894 
if 1 
| ie [Spee as ew 
Per ct.| Per ct.| Per ct.| Per ct.! Per ct.| Per et.| Per ct.| Per «t.' Per ct | Per ct. 
New iingland ....) 62:9 61°6 63 °3 65-4 | 665 66:4.) 677 Sse aly ST 
MC CLO) font tact 63 4 59 °3 €1°8 65°6 | . 62 59.9 | 62°3 5824— 6L-1 65°83 
SOmenery wleaucec} | S86 516 58-1 55°5 | 55-7 53. 5 DOD le eek | 35 °3 69 
Weesbero sie. 33.°3 616 Ch 69 °3 61°5 53, 8 66 °3 59°3 §3 2 G48 
Mountainregion..| 63:1 | G4°5 66-7 Fain ht co WL} Th G5 '5 | 66 °9 63-9 
PAGIG Se. Aos GOT! 68-6 70 °5 NORo ine Oeil mene TDI 69-7 | 706 729 
Average....| 62:4 | 601 | -63-8'| 65-1: 60-4) 5ia! 63-6] 58-2] 61-5) _63%8 
i \ | | | 


The account of stores still in the possession of original producers 
shows an aggregate of nearly 586,000,000 bushels, or 86-2 per cent of 
the product of last year (1893). Of this ameunt nearly 72 per cent is 
to be found in the Western group, which ineludes the chief of the sur- 
plus States. 

The amount and proportion on hand on March 1, out of each of the 
crops of the four years 1890-1893 are as follows: 


Sections. 1891. | 1892, 1893. 1894, 
| 
Bushels. |Perct.| Bushels. |Per et. Busiels. |Perct.; Bushels.  |Per ct. 
Wew England...... 2,709,980 | 32°3 | 3,362,910} 36-2! 2,319,400] 36 | 1,757,660) 32°3 
NETS OG ee asco oot oe 26, 565, 529 37°77 36, 007, 800 41-8 25, 111, 696 35°38; 20, G01, 890 34°2 
OMT DETE ec. c a5 <ea% 164,036,740 | 44 199, 486, 710 45-9 | 161, 678, 9190 ALT | 141, 383, 250 40 
WESTCENG toe ene ware 346, 977, 230 33 °7 | 618, 851, 680 40-7 | 435, 731, 856 36 °8 | 420, 841, 45) 352 
Mountain region .. 669, 960 | 25°35 916, 240 a4°5 1, 220,066 | 3371 3, 080, 630 ob LT 
IPR CITICE SS re/actess 1, 212, 870 | 26 °5 1, 768, 610 80 °‘3 * 786, 120 { 29 4 (51,470) 271 
POURS: Sxioro ten 2 542, 173, 250 36. 4 | 860, 393, $50 41°38 | 625, 847, 370 83°35 | 585, 816, 350 36 °2 
i | | 


It is conceded that ordinarily only the seven Western States of Ohio, 
Indiana, Hlinois, Lowa, Missouri, Kansas, and Nebraska have any 
material excess over what is required for home consumption, and it is 
from these States, therefore, that the great commercial supplies are 
drawn. In these States there was on hand on March 1 an aggregate 
of 360,000,008 bushels, in round numbers, against 380,000,000 bushels 
last year and 546,000,000 bushels the year before. The present supply 
is greater than last year’s in only two of the seven States, viz, lowa and 
. Missouri. The largest proportion is in lowa—42 per cent—with Mis- 
souri and Nebraska coming next, each showing 36 per cent of their 
respective crops. 


o 


| 
States. | 1891, 1892. 1893. 1894. 
wehels. |Per ct. Busheis. |Perct.| Bushels. |Per ct. Bushels. (Per et. 
THES Jo Sian 2 -2)) PLD; LOA, O40 29 37, 626, 800 4) 29, 348, 550 85 22, 570, 450 | D) 
RAIS enw cone 24, 927, 000 28 49, 448, 800 40 | 36, 168, 900 35 27, 318,080 | 32 
TGS -s once s 63, 731, 640 34 | 100, 998, 400 | 43 | €1,170,980 3T 56,192,500 | 35 
EDW A own ewe < 86, 002, 430 37 | 164, $12, 660 47 | 84, 092, 820 | 42 | 105,769,440 | 42 
Missovri.....-....- | 63, 124, 200 36 | 69,091,400 }-—-84| 51,846,260 | 34 | 56,951,280 | 26 
TRANSAG <sscc cone eae 15, 475, 320 28 45, 465, 760 82°) 48, 122, 250 33 34, 864, 25 | 28 
Mebrasika.: ---a<!o.. 17, 699, 280 $2. 78, 786, 440 47 63, 143, 800 | 44 56, 620, 449 | 38 
ee! | =| é | e 
ND tell nes See 230, 068, 880 | 23-7 | 546, 290, 260 41-5 | 879, 891,570 | 87-7 | 860, 286, 440 . 25-4 
} | 
1 1 iy 


the 1st of March, 1894, and the proportion of the whole crop consumed in 
or shipped out of the county, where grown, is presented by States 
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below. While the table shows that these portions vary more or less in 
the different St tates, the familiar fact that the bulk of our corn Is con- 
sumed in the vicinity where grown is clearly shown by the following 


table: 
Disposal of corn crop of 1898, 


eens : a Shipped ont of 
4), © (2 7 + 
States and Territories.| Crop of 1893. pe a C eee ee apes ade 
| S 7 . 
= a wins is Lees. = 
Busiiels. Bus hi ls. Wace Bushels. 2 et. 
MET G 23 cicissul asp sain Sa 411, 000 28 390, 450 95 
New Hampshire ....-. 795. 000 29 795, 000 | 100 
VET WNOING eectacteee teat J, 429, 000 35 1, 429, 000 | 100 
Massachusetts 1. 355, 600 26 3, 355, 000 | 109 
Rhode Isk 218, 000 37 202, 740 | 98 
Connectient i, 228, 000 59 1, 228, 000 | 190 
INGhy Mor chen see cee= 15, 255, 000 36 15, 102, 450 | 99. 1 
New Jersey... 5-5... 7, 179, 080 40 6, 748, 260} 94 6 
Hennes ylwawiaec cece se 31, 199, 000 31 29, 689, 050 | 95 j +95 5 
Melasine season a: 4, 917, 000 40 1,229,250 | 25 3,687,750 | 75 
Midaytend $ix_. 2s. 15, 078, (00 3 12, 363,960 | 82 2,714,040 | 18 
31, 234, 000 43 27, 173, 580 87 | 4,060, 420 13 
29, 954, 000 | 45 27, 857, 220 93 | 2,096,786 7 
12, 501, 000 , 875 39 12, 250, 980 98. | 250, 020 2 
33, 678, 900 o 45 32, 330, 850 | 96 1, 347, 120 4 
4,909, 000 § 41. ASS0SHOOON) 00m aeeeene eee a eee 
28, 329, 600 b 46 27, 479,130 | 97 3 
25, 817,000 5 49 25, 817, 000 | 160 ei Pacer 
15,216 080} 6,999, 360 46 15. 216, 000 | 100 ears 
61, 171, 000 | 17,739,590 | 29 56, 889, 030 | 93 ee 
32, 111, 000 11, 288, #50 Bf 31, 147, 670 97 3 
63, 650. 000 26, 996, 500 41 54, 739, 000 86 14 
14, 098, 060 4, 508, 480 32 18, 525, 440 96 4 
68, 908, OO 265028, Lee) 39 63, 247, 440 3 | 7 
64, 487, 900 22, 570, 450 35 52, 879, 340 | 82 18 
21,791, 000% 4, 794, 02¢ 22 21, 355, 180 | 98 2 
85, 369, 000 27, ¢ 3 75, 124, 720 &8 12 
160, 550, 000 56 385 117, 201,500 | 73 27 
h 28, 955, 000 32 28, 087, 320 97 3 
Minnesota Megedabcee ee 25, 104, 000 | 32 22. 844, 640 OL Vy 9 
Aye sete mercies eros p | 42 193, 910, 646 7 23 
VSS OUUE eae brash sets sey 36 136, 050, 280 
Kan 25 124, 116, 730 
Nebrisk 279, U6 119, 095, 400 
South Dakota 30 512; 000 7, 384, 320 | 36 18, 871, 040 
North Dakota 417, 000 45, 87) iL 417, 600 
Montana 80, 000 | 4,500 | 15 6, O00 
MAN OMIN ease acer a= sre j RE RCULI OL Mh. See esl leo ee 88. 6G0 1 
Colorado eraseaseer eee 2, 681, O0L 2, 010. 690 
Nioiy: MexicGr.--- cece. 636, 000 615, 580 
Ariz one ee eee 82, O00 75, 440 
We 184, 000 180, 320 
32, 000 | 32, 060 
179, 060 179, COO 
324,000 324, 000 
2, 275, 000 1, 660, 750 
Bounleseecks se 1, 619, 494, COD | 585, 816, 250 | 36-2 | 1,269, 159, 989 | 
1 
The fol Mowing table indicates that only 15-5 per cent of the crop of 


last year has keen moved beyond county lines, i. e., for the country at 
Lae oe LN the western section the proportion entering commercial 
channels i is, Of course, higher, being a fitele over 18 per cent of the crop 
raised in that division, This is also true of the Pacific region, where 
22 per cent of a crop of a little over 2,000,000 bushels was distributed 
beyond county lines. In the New Enel and, Middle, Southern, and 
Mountain region divisions the crop is almost entii ‘ely consumed where 
grown, The statement is for the years 1893 and 1804: 


DIVISION 


OF 


STATISTICS. 


1893. 


189 


493 


4, 


NCE ONE, Retained for county | Distribution be- | Retained for county | Distribution be- 
consumption. yond county lines. consumption. yond county lines. 
Bushels. sPevet..|| -Bushels. \|\ oP. ce. Bushels. P. ct.| Bushels. | P. ct. 
New-England...-.- 6, 423,720 | 99-7 21, 280 3 5,400,190 | 99°3 35, 810 4 
IMT QO rst sete silane 64,291,150 | 91°9 | 5, 653, 850 8-1 52,719,010 | 90 5, 836, 990 10 
Southern .... 328, 236, 200 | 90-8 | 33,326, 800 9-2 | 328,173,450 | 92°8 | 25, 474, 550 T.2 
MLOSCET Daten ae eco 946, 535, 660 | 79-9 /237, 623,340 | 20°1 | 977,726,570 | 81-7 |218, 322, 480 18.8. 
Mountain region... 3, 497, 890 | 95 184,110 5 2,977,010 | 98:2 55, 990 1.8 
ACiiGases eae eens 2,099, $80 | 78°7 570,920 } 21:3 2,163,750 | 77:9 614, 250 22.4 
otal: soasees 1,351, 084,600 | 83 [277,379,400 | 17  |1, 369,159,980 | 84-5 950, 334,020 | 15.5 


Quality as well as quantity is a matter of importance in estimating 
the value of a crop. The result of investigations covering the quality 
is given in the following table. The preportion of merchantable corn 
is 85°6 per cent of the whole crop, and represents in quantity over 
1,386,000,000 bushels against 1,345,000,000 bushels of the larger crop 
of 1892. The proportion was some 3 per cent |} than that of the 
crop of 1891, the latter being 88°5 percent. The injury to quality from 
drought and frost was not so great as was believed at the close of the 


a 
ess 


season. The proportions since 1885 are as follows: 
Year. Merchantable. Unmerchantable. 
- Bushels. Per cent. Busiels. Per cent. 
1, 583, 012, 860 78° 853, 163, 140 22° 
1, 438, 446, 830 86: 226, 994, 170 14° 
1, 222, 166, 360 84° 233, 994, 640. AGi 
1, 637, 405, 930 82-4 350, 384, 070 17°6 
1, 810, 557, 850 85 ‘7 302, 334, 150 14°3 
1, 188, 794, 720 79-5 306, 175, 280 20°5 
1, 822, 430, 570 88 °5 237, 223, 439 115 
1, 345, 444, 720 82°6 283, 019, 280 17°4 
1, 386, 356, 820 | 85°6 233, 137, 180 | 14°4 
The following table exhibits, by States and Territories, the propor- 
tions of merchantable and unmerchantable corn, the price per bushel, 
and the value of the whole crop: 
Merchaniable. Unmerchantable, 
States and Terri- pace Pee 
HOPES. Bushels. Eee per Value. | Bushels. afer per Value. 
cent: | pushel. cent: | bushel. 
(Misin Of. — <= sees acinacise 308, 250 | 75 $0. 59 $181, 868 192, 750 | 25 $0. 23 $23, 633 
New Hampshire..... 691, 650 | 87 .56 387, 824 108, 350 | 13 130 34, 106 
Viermontin . 25 .ccce 1, 257, 520 | 88 my 716, 786 171, 480 |. 12 .32 54, 874 
Massavhusetts....--- 1, 260, 150 | 93 -55 693, 083 94, 850 if -33 31, 3801 
Rhode Island ........ 174, 400 | 80 72 125, 563 43, 600 | 20 227 11, 772 
Connecticut -....-... 982, 400 | 80 61 599, 264 | 245, 600 | 2¢ . 32 78, 592 
INO Wa OL bncesnics oot 11, 746, 359 | 77 .o4 §, 543, 029 8, 508, 650 | 23 seh 1, 087, 682 
New Jersey .-..--..- 5, 886, 780 | &2 . 49 2, 884, 522 1, 292.220 | 18 By) 823, 055 
Pennsylvania.......- 23, 711, 240 | 76 «30 | 7,113,372 | 17,487,760 | 24 atl 2, 021, 695 
TD OLANV ALO kata eine aio 4, 326, 960 | 88 39 1, 687, 514 | 590, 040 | 12 . 20 118, 008 
Maryland..-- 12, 363, 960 | 82 -48 | 5,934,701 | 2,714,040 | 18 - 28 759, 931 
Virginia ae sietears 23, 737, 840 | 76 -46 | 10,919, 406 | 7, 496,160 | 24 25 1, 874, 640 
North Carolina ...-.-- 23, 064, 580 | 77 -51 | 11, 762,936 | 6,889, 426 | 23 . 29 1, 722, 355 
South Carolina ...-.-. 10, 375, 850 | 83 -63 | 6, 536, 773 2,125,170 | 17 24 910, O41 
Geol eta seme stam clea, 28, 626, 300 | 85 .59 | 16, 889, 517 5, 051, 700 | 15 a20 1, 464, 993 
aelonid aimee ce soe sarees 4, 123, 560 | 84 -66 | 2,721, 550 785, 440 | 16 34 267, 050 
PAE PANDA aleletsteisin arate 24, 362, 940 | 86 .59 | 14,374,185 | 3, 966,060 | 14 . 26 1, 031, 176 
Mississippi.......-.- 22, 977, 130 ; 89 -5L | 14, 016, 049 2, 839, 870 | 11 20 567, 974 
Touisiana. 100s .cess 12) 324, 960 | 81 63] 7,764,725 | 2,891,040 | 19 25 722, 760 
4 More enced gosbEO™ 48, 936, 800 | 80 ‘D1 | 24,957, 768 | 12, 234, 200 | 20 32 3,914, 944 
Arkansas...- a 26, 973, 240 | 84 51 | 18, 756,352 | 5,137, 760 | 16 28 1. 438, 573 
Tennessee ....--..-.. 55, 375, 500 | 87 40 | 22, 150, 200 8, 274, 500 | Le 22 1, 820, 380 
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Merchantable. Unmerchantable. 
Sbead Pere te ee eee eget, 
tories. B ; Por | ul Buashel — er Value. 
Bashels. So seal Value shels mente bushel. 
| 
West Virginia......./ 10,848,530 | 77 , 90°52 | $5,641,236] 9,240,470 | 23 | $0-20) $839, 738 
Kentucky ---- TLL] 55,766,580 | 62 | 43. | 23,979,621 | 12,241,440] 38 | 23 | 2,815,534 
Gio ..-----------+-0- 54, $13, 950 | &5 ee 7, re coe %, eins - Es geet 
i 16, 779,670 | 77 30! 6, 543, 5,011, 920/23 | 18] — 902,14 
Tudiann ssn. cee ee 70, 858,270 | 83 95. | 24,799, 695 | 14,512,730 | 17 | 22] 3,192, 80l 
Pliacis eee tee eee 144. 495, G00 | 90 ‘31 | 44, 793, 450 | 16, 055,000 | 1 20 | 8 211, 009 
Wi i | “93 454, 360 | 81 34} 7,974, 482 | 5, 501, 640 | 15 55, 344. 
Drcste oe o aie £80 89 29! 72449, 619 | 2° 761,440 | 1a 18} 497, 059 
5 te eee 239,240,400 95 | — *25 59, 810, 100 | 42,591,600! 5 | 15 | 1, 888, 740 
Migsouri...s2. 2=---- 140,795,220 89 | 80 | 42,238,865 | 17,401,780 | 12 | 21] 8, Got, a7 
sepa aaa | 404) 592, 759 | 75 29 | 3¢ 3, 864, 250 | 23 24 "367, 420 
be ees 158,687,160 83 23 48, 045 | 28, 591, 850 | 15 18 | 4,246, 533 
South Dakota ....... | 49,896, 640 | 97 27 | 5, 372, 093 6t5, 36D ete 20 123, 072 
North Dakota .....-- 499,330 196 |  —-35 140, 112 16,68 & | “BB 2, 502 
Montana....------ 28,800 | 96 | 33 15, 264 1,200! 4 | 30 360 
Wryoming...-..-.---- : 5100 | 95 «| 50 18, 050 1900) °5 7 <2 475 
Wolorade. . so. sccsn-n< 1, 50> 940.94 | dd 616, 205} 528 060 26 25 132, 015 
502, 440 | 7 72 361, 75 433,560 | 21 | 3 
eee ain di at see fe 67 | ves es 30° 500 | 25 25 "5. 195 
opr ge aati os ae 132,489/72 | -b4 71, 539 51,520 | 28 | 30 15, 456 
SRO M CUNT reas ccals Seis ar ore altel atale eons he Bp Nt SON te sete ltrs meee te) ave PLES APES om. hte a Poe ES todos 
Wastin oe snes 28, 800 | 90 ‘55 | 15, 820 3,200 | 1s | | 800 
Washington ...-..... 166, 470 | 98 51 8d, 900 12, 520 fas 26 | 2 258 
Orogon .....-.-- ree 268,920 | 83 | dh 145, 217 55,080 | 17 | 3 | 5, 498 
Corin on isk: 9,070,250} 91 | 39 807, 398 204,759} 9 | 25 | 51, 188 
Motaleet meee 11, 386, 356,820 | 85-6-| _-3491484, 498, 038 [233,137,180 | 14-4 228, 53, 264,771 
i 


VALUE OF THE CORN CROP. 


The massed va aly ue of thecornerop of 1833, as estimated in the Decem- 
ber report, was $591,625 627, or an average value or 36-5 cents per 
bushel against 39-4 cents and 40-6 cents for the: years 1882 and 1891 
respectively. The tetal value ef the crop cf both grades, ie, mer- 
BO and unmerchantabie, as shown by the ates 28 of March 1, 

ee ees orabout fifty-four inillions less than the value as giy ven 
if the -eturns of December last for the whole. The discrepancy is in 
part explained by the fact of erading in the later returns, 

The export prites, or the prices per bushel at points of shipment, are 


tt ose 
given for the past fourteen years in the following table: 


oye 


Year ending Juno 80. Price. || Year ending June 30. Price. 
Scag. | 
Cents, iF | Oents. 
LSBU Mere theta Spal st tam eysre is apa Sravaig tee =. ote terete CER Ty Wa cic ile Maren ioe ne Ber Ae Rhee Seats or, 48 
: DONC) USES. a ligase ela econ Sete see ee ree 55 
BG 8 MG OGL ean Saya 3 eel eats Ne eee eee ea 7-4 
BB ie) BNBO Oirr aas inrsteiots se aim See eee teenie ere 418 
Se OT 22 aie ano meinen 5 een ing S74 
ead) SDDS Cee re cicrac secs Gee een cae ee 55 ‘1 
BOTS iit BOS eee oe ae eS 2 ee 53 


The indicated stock of wheat in farmers’ hands on the Ist of March, 
1394, is 114,000,008 bushels, or 28°8 per cent of the volume of last years 
srOp. his is nearly 21,000,000 bushels less than the estimate for March 
1, 1893, and nearly 20,600,000 less than the average for the last six 
years. 

The returns also indicate that a very considerable proportion of the 
wheat now in farmers’ hands comes from crops grown prior to 1893, 
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This is chiefly frem the crops of 1891 and 1892, but some is from crops 
pricr to these. Such stocks have been held principally by large grow- 
ers. Some damage to such stocks is reported from Michigan and Wasb- 
ington, and from a few points in other States. The amount remaining 
in farmers’ hands is divided asfollows: Winter wheat, cighty-three and 
one-haif million and spring wheat thirty and one-half million bushels. 

The following table shows the amounts remaining in farmers’ hands 
from 1883 to 1894, inclusive. The average for the twelve years is some- 
thing over 132,000,000 bushels. 


| | i eas 
= in farmers’ hands 3 stops of farmers’ hand 
Year 2B gees ae | Wear | previous as farch a goths 
/ | | years. | 
Buehels, Bushets. Per et. 
7894... 5 1id, 090, 600 182, 000, Ged 284 
1693 LE ot ean nip elo OL 185, 000, 000 | 122, 600,099 | 26-7 
1999 ook won ae 611, 780, G00 | 171, 009, 000 107, 000, 6¢8 204 
18915.....-..-| 399,262, 000 112, 000, 090 169, 006, 009 32 
S00: ee ee ce 490, 560, 080 | 156, 600, 000 421, 068, 260 | 119/690,000! 933 
ASSORR Is 2 be 415, 865, 090 112, 000, 690 504, 185, 470 145, CGO, 008 23:4 


The fellowing table presents the official estimates of production and 
the distribution for food, seed, and exportation for the years 1882 
te 1892, inclusive. The aggregate of these estimates of production 
is 5,1427,000,000 bushels. Hrom this has been exported to foreign coun- 
tries, In grain and flour, about 1,482,600,000 bushels; the amount used 
for seed has been near 592,000,000 bushels, and for food on the basis 
of 42 bushels per head as heretofore estimated by the Department, 
3,055,000,000 bushels, making a total ef about 5,123,000,000 bushels 
distributed. 


Total 


Year. Production. Yor food. ' For seed. | Sxportaticns. | disteibausede 
‘ | i | 
Bushels. i Bushels. Bushels. | Bushels. Bushes. 
504, 185,470 250, 000, C00 52, 770, 212 4 147, 811, 818 | 450, 581, 628 
421, 086, 160 258, 000, 000 54, 683, 889 111, 534, 182 | 422, 217, 574 
512, 765, 600 | 261, 000, 000 55, 266, 239 132, 579, 367 548, 836, 608 
357, 112, 009 | 267, 600,000 51, 474, 906 94, 565, 794 413, 040, 760 
457, 218, 000 | 271, 600, 000 61, 528, 658 153, 804, 970 | 476, 233, 628 
456, 329, 60 | 277, 000,000 53, 009, $82 119, 625, 344 | 449, 635, 826 
415, 868, 690 | 283, 000, G00 54, 012, 702 88, 600, 743 425, 613,445 
490, 560, 600 289, 002, 000 53, 973, GUO 109, 430, 467 452, 403, 467 
399,262,000 | 295, 008,000 5G, 582, CGO 106, 181, 318 457, 763, 316 
611, 780, 000 302, 000,000 54, 508, 060 | , 225, 665, 812 582, 173, 812 
515, 949, 090 804, 060, GOO 54, 009, 080 | 191,912, 685 549, 912, G35 
- — —| 
DOT Dr ars a 5, 142, 114, 630 | 2, 053, 000, 090 1, 481, 702, $46 §, 128, 512, 134 
, eo == —aae = — = —— ——-— —— = 
Average <-....- 487, 464, 966 277, 127,273 134, 700, 268 466, 228, 378 


The reports of the correspondents of the Department throughout the 
great wheat-surplus States indicate a new factor in the consumption of 
wheat, viz, the feeding of that grain to hogs and other stock, a fact due, 
as declared, te the unprecedeatedly low prices, the claim being made 
that this mode of disposing of the cereal is profitable as compared with 
marketing it for human food. 

The fellowing tables show, first by sections, second by States, the 
erop of 1893, the stock m farmers’ hands on March 1, 1894, the amount 
consumed in the county where grown, and the amount shipped out of 
the county where grown: 
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es, 
| Stock on hand Mar. 1,|} Estimated for county Distribution beyond 
Sections. | Crop of 1893. 189. consumption. county lines, 
| — 
| Bushels. Busiels. Per ct. Busiels. Per ct. Bushels. Per ct. 
New England ...-.- | 245, 000 79,770 826 238, 760 97-5 3, 2 2°5 
SWidldlomeercecneee | 98,454,000 | 12,137,080 | 42-7 | 16,146,340 | 567 2, 307, 860 43-3 
Southern..----.---+ | 87,767,000 | 10,442,510 | 27°6 | 24,334,530 | 4-4] 13, 482, 470 35:6 
NVestern) fo. .asedees | 967,381,000 | 72,224,230) 27 { 36-2 | 170, 626, 780 62° 
Mountain Region -.! 6, 758, 000 1, 902, 780 28 2 3, 5428, 860 52-4 S 214, 140 476 
TENG nnaacebonass i 65,527,000)| 17,273,190 | 31-1 13, G01, 260 | 28-4) 49-525, 740 766 
| 
Motel eee 396, 132,000 | 114,059,560 | 28°8| 154,018,770 | 88-9 | 242, 118, 230 61‘1 
: = 
States and Terri- Crop of 1892 Stock on hand Mar. | Consumed in county | Shipped out of coun- 
tories. te pial 1, 1894, where grown. ty where grown. 
l 
Busheis. Bushels, | Per et. Bushels. Per ct Lushels. Per ct. 
MAIN Gre asec ease 72, 000 AST OMI al 71, 280 99 720 
New Hawmpshive.... 35, 000 9,450 1 27 S5 U0 |» M00. ite sree eer ai haere . 
iviermont ses see lee. 138, 000 55,200 | 40 132.480 | 96 5, 520 4 
Wew York....-.---. 6, 846, 000 2,875,320 | 42 4,176,060 | 61 2, 669, 940 29 
New Jersoy 1, 794, 000 681,720} 3 1, 291,689 | 72 502, 320 38 
Pennsylvania ..-.-- 18, 352. 000 8,258,400 | 45 0, 093,600 | 55 8, 258, 400 45 
Delaware.....-----. 1, 462, 000 321,640} 22 584,800 | 40 877, 200 89 
Maryland ....-...-- 6, 722, 000 1,546,080 | 23 3,024,900 | 45 3, 697, 100 55 
{ibe eeeooe 8, 681, 600 2,864,730 | 33 52 4, 166, 880 48 
North Garolina..... 5, 938, 600 2,078,300 | 35 92 475) Od 8 
South Carolina ..... 927, 000 185,400 | 20 “100 Re eee ea Desaaee 
1, 733, 000 346,600 | 20 95 86, 650 5 
393, 000 66,810 | 417 91 35, 370 g 
OTA00 0g eae ee ese cme TOO se BIS eect sae eee 
4, 632, 000 906,600 | 20 7 1, 042, 590 23 
Arkangas ....------ 1, 376. 900 438,400 | 32 Th 356, 200 26 
Tennessee...---.--- 7, 443, 000 2,008, 610 | 27 52 3 572, 640 48 
West Virginia ..... 4,578, 000 1,510,740 | 33 75 1) 144. 500 25 
Kentucky .....2.... 10,584,000! 2,857,680! 27 54 4, 868, 640 46 
Oi omens Geos 38,917,000 | 13,620,950 | 35 46 21, 015, 180 54 
Michigan......-..-- 19.921, 000 5,976,300} 30 39 12, 151, 810 61 
Amdianamcee ses ote 35, 579, 000 9, 250,540 | 26 38 29, 058, 980 €2 
Tose eee 15, 507, 000 4,031, 8201 26 32 10,544,760 | 88 
Wisconsin .......-. 8, 664, 000 2,429,920 | 28 63 3°905,680| 37 
Minnesota. .......-- 30, 695, 000 7, 673, 750 | 25 | 22) 407,350 | 73 
Towa tian oc 6,749,900 | 2,362,150} 35 58 2,884,580 | — 42 
IMSS OUP S aenec as oe 18, 288, 000 4,127, 760 27 40 9, 172, 800 60 
Wagas Seen ee 23, 252, 000 5,115,440 | 22 98 16, 741, 440 72 
Nebraska ..f0...... 3,847,680 | 36 40 6, £12, 800 60 
South Dakota ....-- 4, 925, 040 24 24 5, 595, 960 ic 
North Daketa...... 4,494, 460-| 17 15 300 85 
IMPORTA AN. we sion as ais 373, 600 40 53 438, $80 47 
Wyoming .......... 31,350 | 33 100 ae 
Colorado; oe eee ne 454,250 |- 25 33° | 4,997,390 | 67 
189,650} 21 578,550 | 87 86, 450 13 
83,360 | 33 167,040 | 87 24) 966 13 
1, 458, 000 379,080 | 26 874,800 | 60 583, 200 40 
82, 000 22,140, 27 67,240 | 82 14, 760 18 
1, 515, 000 439,350 | 29 666,600 | 44 848, 400 56 
9, 884,000 3,953, 600 | 40 1, 482,600} 15 8, 401, 400 85 
10, 791, 060 8, 561,080 | 38 2,805,660 | 26 7, 985, 340 74 
34, 852, 000 9, 758, 560 | 28 8,713, 000 | 25 26, 139, 000 75 
Do taleee see 396, 132,000 | 114, 059.560 | 28-8 | 154, 018,770 | 38-9 | 242, 118, 230/ 61-4 
| | | 
Average farm prices ef wheat for the years T88O-1898. 
| f = 
a 722 reared Ree eo: 
States. | 1880. 1881. esa, | ees 1884. 1885 1886. 
RET GE Ween me eee cores ee $0, 93 $i.s 50. OC 74 | 5 | 
Ohio ES 6 | - 90 = 06 | oe a jae o sere 
197 1.25 90 | 74 “84 “3 
d “99 1.27 “90 Gio wee =g 
Iinois 95 Oe 86 | 63. | 3 ay 
Wisconsi 1.00 1.19 “90 60 | a me 
187 1. 06 182 | Bile i ae 
82 1.06 reat | 55 | 67 66 
+89 1.19 -85 | 62 a7 ee 
= = ~ 02 2 . 63 
70 1.05 ALM | 45 | 65 5a 
ee) 1B 197 67 9 | 7 : 
South IDPUROIEY daca cacsee Pi} cee Die | 247 
NonbheDalkotae os lssseonoee $ SES BU Rascellouinerion =} . 80 . 46 63 52 
United States:........ 951 | eB | i 
ted States ee 951 1.192 . 882 911 645 771 . 687 
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States. 1887. 1888. 1889. 1890. 1891 | 1882 1893. 
ent key sewn acheter see $0.73 $0. 96 $..072 $0. 92 $0. 99 $0. 67 $0. 57 
Ohio ease aoe nea see ne 75 97 75 9 Bt eel . 68 25 
NG Chi pan tae satewisc as Soi. ciatere 74 98 74 - 90 mo . 67 57 
aie Na) Sees See ee eam ee son 72 94 al 88 86 . 64 53 
FEVINMOVG as ce cisiecisereMiane te ttlen .70 793 70 87 -85 763 «ol 
IWASCONnSIn meee ec cemeneles . 64 . 96 .70 3 84 . 62 oF 
MUNMCSOtA ss 222 ean < nse .59 92 Afias 81 18 61 OL 
SLO Wee as Sees aeasoae see te eee . 61 .85 SB | . 80 Bey haa . 60 49 
Missouric coe eeeceucmcn eee . 62 . 88 64 | 280 .80 | 258 48 
CAUISASe ce eeeerie dace ese hoses FOL . 88 00 Sith 13 -52 Ae 
ene Ne Se Sees moc . 83 52 76 Brean 50 | 40 
SOM UMD AIO tae ee esis cece = 5 | - fea | $4 
North Dakotas eure -vetece = } wu a “160 “10 ; 70 52) 43 
United States .......... , 68L . 926 . 698 838 839 624 | 538 
| 
Average export price of wheat. 
a Average || rn | Average 
Year. price. || Year | price 
AON Sias cme Ca alate te aia deisel ame bis $1. 34 US SH tS Go ree cea aaa ee eae anes eter $0. S70: 
1878-79 . . 1,07 || 1886-'87... Peta sisae anal . 890 
TREY ( Det UR As 2 on a IER en ice a See ce DoS lll al 88115 ora state a ticlel tae anatase aie se ie | 6S 
PSeU—cGicws wma cscucns alex bess = <a pe POSS =189 ee tye ates we sw saeco sae . 897 
DR SU EL Bo Meare sete cet wicfetsieie te Nice wieisieteeatanie LAG LS SORAG 0 eetaee crank piv ate cate e vere ens . 832 
Bea Rie hea mis Sarcia isis (setae sini eee Pe Saas Her 1,13 SOUS OMA oe settee aan sateen ate ater ote 5 ei . 933 
TSF oe Se ee eee en ae 1. 07 ONO Oe aan vote Baaiitae None Sclde we eee | 1. 63 
SCA Bask Soe erate we smisia pele me sistas tS sania . 862 | 189 2= 98 Nenatae recta ec ieee cere | . 80 
| | 
Weight of wheat per burhel. 
it Weight Measured Weight in Bushels of 
Year. DEE bushels ounds 60 d 
bushel. Ss pouuas, pounds, 
PCa aati axa omen aaa oid Seca swans Be eS 57-0 357, 112, 000 | 20, 369, 787, 000 339, 496, 44¢ 
TESS UR, 5 ys Sean Re eas a Or Rene ere 58-4 457, 218, 000 | 26, 686, 632, 000 444,777, 202 
Fe ea eet ts Salt ok Son BaZa hwnd as. 58°5 | 456, 329, 000 | 26, 702, 852,300 | 445, 647, 538 
es Sem teen setae eelewis «sive Be ae oapielhe ace seeps 56 °5 415, 868, 000 | 23, 485, 066, 800 391, 437, 782 
OS Oren atte ea otal tartare siataiats bet force o)s Scie mia miei sicisrins 57°7 490, 560, 000 | 28, 287, 039, 600 471, 460, 663 
POO tense a ae eerie mists Sean vies mle pinaetis scan e 57-2 399, 262, 000 | 22, 854, 954, 200 380, 915, 903 
Ua ayetom te ete cite cistele ee ie oars = oe ein ciae:s wi ciniole sleet 58 °5 611, 780, 000 | 35, 758, 807, 400 595, 980, 127 
SUS De nce ae Sete teat aiaiaia ein is orcic ofeue sic af ae/n ein (5) 515, 949, 000 | 29, 661, 220, 000 494, 353, 667 
OSE Sa Acs OOD ee an Genie pe aera ABA oe ap oeeidad 57 6 896, 132, 000 | 22, 833, 692, 000 380, 561, 533 
Wheat crop of 1893. 
2 Weight) Bushels of | Weightin | Bushels of 
soa ee nd ee avons pon crop, 1893. pounds. 60 pounds, 
Pounds. 
IMRAN Ce Pee et Ree sep eee See 58 72,009 4,176, 000 69, 600 
NewrHiam psluimojee cst cc eee se se Saresicisieine 51 35, 000 1, 785, 000 29, 750 
Vermont.....-- MSE foatits wen eS taae So 57 138, 000 7, 866, 000 131, 100 
Ponnechictucnes seamen ec oe Grete me tists aa DUS Nee tise Neral ora fee ie te | ee ee eee 
ANG Weel Rice tem eee oes ee ne waite eae sce eo 56 6, 846, 000 383, 376, 000 6, 389, 600 
EN GNWae OSC Verte See metae ate memset eee ea = = 60 1, 794, 000 107, 640, 000 1, 794, 000 
Pennsylvania. - 59 18, 352, 000 1, 082, 768, 000 18, 046, 133 
Delaware ...--- 58 1, 462, 000 84, 796, 000 1, 413, 267 
Maryland.... 59 6, 722, 000 396, 598, 000 6, 609, 967 
BVA rari eee ie eee Siete 59 8, 681, 000 512, 179, 000 8, 536, 317 
INORG NGC ALO LUE cas omeceaes te etemint = cor ephcisioe incre 59 5, 938, 000 350, 342. 000 5, 839, 033 
eT ONO ATi a eee cee arian sei ele ca astern 57 927, 000 52, 839, 000 880, 650 
GeO a eee tee eee Seats 1, 733. 000 98, 781, 000 1, 646, 350 
BAAR re ee ne taticisice ae A oeiemlaie site SS 393, 000 22, 008, 000 366, 800 
Mississippi PAPAL CU Sie A SEE OE Doe, 85-15 2 
Moxage hick 4, 533, 000 258, 381, 000 4, 306, 350 
PAP RANGAS Hic neue se cee tatat san oe veces note 1, 370, 000 79, 460, 000 1, 324, 333 
AG 93 5532 


' 
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Wheat crop of 1& 


os A wacnitouie Weighe Bushels ef Weight in Bushels of 
PADRES) BILNGS AS Sst OEE = sees crop, 1823. pounds. 60 pounds. 
bushel. : = 
Pounds. = 
TPOMMOSSEO:< ssemsere = = 1-4 ee srepele oie/emmemeenin wei nin emery 53 _ 7, 448, 000 431, 694, G00 7, 194, 909 
SWVESS ibs Vall OUT oia are cro ele ee eee 59 4, 578, 0CO 270, 102, 000 4, 591, 700 
MENG TC KY 1252. eerie ae ee Pee rare 58 10, 584, 000 618, 872, 900 10, 231, 200 
ORO ete oe oe eae eee eee 59 28, 917, 000 | 2, 296, 103, 00D 38, 268, 583 
Vue hig ave yee Un eae oe Soe WEEE eee: Bi 19, 924, 000 | 1, 155, 418, 000 19, 256, 987 
Laman tiarea ere ae sete ane ea re wee nae nee 58 35, 579,000 | 2, 063, 582, C60 34, 393,083 
SD ONS the Serene eee ae nena sieeeone a) 15, 507, 000 852, 885, 000 1, 214, 750 
‘Wisco 5B 8, 664, 000 485, 184, 000 8, 086, 400 
Maineso SOE ee Ge seen eee Se ane meee 56 20, 695,600 | 1, 718, 920, C00 28, 648, 667 
onyasce an etree ee eee aoe tee iye so Seete aee 57 6, 749, 000 384, 693, 600 6,411,559 
Missouri 55 15, 288, 000 840, 840, 000 24, 014, 009 
TRansasso-.c--- 55 23, 252,060 | 1, 278, 860, 600 21, 314, 333 
Nebraska Bil 10, 688, 000 609, 216, 699 10, 153, 600 
Soup hieb allo bare Seep eee cn ee ee ae sees 57 20, 521.060 | 1, 169, 697, 000 19, 494, 950 
SY G)iey§ Dteal Og) OTe i al RSs acter Ee ee 58 26, 438,000 | 1, 583, 404, 000 25, 556, 733 
IMEOnibamalne = ene = a2 aso ee ee cnmaee 61 934, 000 56, 974, 000 949, 567 
ANAK OMNGE Ss Ske oes name Saaee tom ae sees oe 59 95, 600 5, 605, 000 93, 417 
CWO1rorado=ssusa-6 oe eee eee eae sass 59 1, 817, 000 107, 203, 006 1, 786, 717 
sMevaNP ene O. se terne ae ne oen ots eis oe Sno aeoe lose 6S) 665, 000 39, 235, 000 653, 917 
BASENOTES tee aoe ae oaeee aecemeee oMemoesraaer 59 192, 000 11, 328, 060 188, 200 
of 2 59 1, 458, 000 86, 022, 000 1, 433, 700 
60 | 82, 000 4, 990, 600 82, G00 
51 1, 515, 000 77, 265, 000 1, 287, 750 
59 9,984,000 | 583, 156, 000 9, 729, 287 
61 10, 791, 060 638, 251, 009 39, 970, 850 
59 34, 852, 600 2,056, 268, GUO 34, 271, 133 
Pokal amd verage..-...2s---en- 2c =a ee 57.6, 396, 132, 000 | 22, 833,692,000 | 380, 561, 333 
Wheat inspection. 
NEW YORK. 
& l | a ee 
1889. | 1890. 1891 1892 1893 eater < 
‘Graces. Seat = | j : 
aes Pers a8 a Per Per oe Per = Per Were 
Cait Gent. | © 8" cent. | O89: | cont Wars. | cont, | ©o5 cent. | Cans | cent 
mes & | 
? | 
Winter: | | | 
State and : | | | 
extra -.-- 162 | 6-1. 7 1-4 145 5] 148 D 41 3 | 114} 5 
Molson a! 18 Sa Sl 5 42 2 | 53 2 Belt | 39 y 
WO2cacsse 667 | 25-4 | 1,528 “7 | 20,480 | 68<9 | 19,084 | 64-1 5, 271 | 9, 404 30S 
NOD oem oe 633 | 24-1 75 1-4 C38 291 1, 389 4-6 429 631 2-4 
@ AD .ofher ..| 1,149 | 43-7) 3,788 | 69 8,421 | 28:3 | 9,099 | 30°6 3, 842 5, 209 19-9 
pring: | 
MO.d..----- 1, 229 | 58-11 1,891 | 43-1 | 11,437 | 60°9 | 13,210 | 56-6 | 3,593 6,272 | 23-7 
No, cesteee 263 | 12-4) 1,101) 251) 3, ns a 2 4 ae 18 ‘2 329 1,972); 74 
ORE Sic es| noses se esaen. Eaonedalaea= = 249 | 5 3 Fos | ie cee al re Ray ee 63 2 
All cther - 624 | 29°5 | 1,396 | 31°8 | 3,164] 16-9 | 5,797 | 24:9 | 2,563 | 16-0 | 2,708}; 10-2 
EROUAlee eel eet aO ul eaecee | 9, 874)... =~ 48 BOS. Wo Jos. | 53, O81 jrcteee AG OTA os 6 
Wameter.......- 2, 629 | 55-5 5, 486 | 55-4: 29, 127 | 61:3 | 29,764 | 56-1 | 9,587 | 59-7 | 45 
Sime 250 2,116 | 44°6 | 4,888 | 44-4 | 18,773 | 88-7 | 23,317 | 43-9 | 6,485 | 40-3 | 11 
DETROIT. 
1888. 1889. 1890. Igot. |  7§99. 1893 Average 
i ; for6 years, 
“Grades. : | 2 
me alenchie re Per Per Per | Per : 
1 Jar eine 5) pe e Per | A. Per 
AS ran nee yes ATS. cont, Cars cent,| W878: \cent,| Cars. cent. Cars. bent: Cars. cent.! Cars. eont. 
£5 S | a Sethe s 
8, 0121 22 | 4,569) 17-G| 2, 074) 23-8 2, 467| 18-9! 9 491] 17-5] 105 9 26q] 13 - 
5,963) 43-6| 4,127| 46-2] 4) 989] 57-2 8 979| 68-81 7,938 59 . eee 67 ae a oT 
Aros. ay 582 26 2 2,373) 26 0] 796) 9-1) = 853) 2°7] 2,513) 17-7 1, 674) 11-7 1, 882 15-5 
Allo Hee eens: 1,121) 8-2; 867; 9-7) 867) 9-9 1,245] 9-6] 1,267] 8-9 1,036) 7-2) 1,067) 8-8 
13,678)... 8,'936]. | 8, 7080... 13,.044l.___. 14,209]... 2. 14, 32412... roi! 
| 
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Grades. 


Average for 
5 years. 


Per 
cent, 


Spring: 
NOU sami ater rae 


SOP ie Aas ae eter 


Mixed winter and 
SPTIUS | ig cinysnis 


oe HBR eH 
mono mA oCo . 
Oye Meares 
NN eae coh apn 


Per | 7 Per 
cent, Cars. lcent. 
35°21, 774) 15 
10°9} 1,189) 10 
29°2) 3,411) 29 
4-5) 1,772) 15 
1:0} 405) 3 


Ww 
S* 
~I SiR ined 
— 
oO 
Cham ede tbc 


MILWAUKEE. 
1891. 
Per my: 
cent. Cars. 
12°9. 1, 328 
16-21 1,647 
33°77} 4,052 
2871; 1,412 
9-1] 350) 
24-7 851) 
61:9 733 
13 °4 154 
63-4 219 
26 . 70 
ee. 10, 816/-... -2 
68-1] 8,789 
2574, 1, 738 | 


65 289 


26 cara received in 1893 wero not inspected. This would make th 


= OT ns total receipts 19, 460 carloads. 
CHICAGO. 
deversee! 
0 i & 
1890. | 1892 | gong yonts. 
Grades. = as 
: er ia, Per] a, Per 
| Cars: lcent.| C2 ent,| COFS- cont 
hao 
Winter: 
OF ook sae vi wiesasyl 2 Pir ccrstaieh omen 6 Bag elec ere 4 “j 
INOA26 = cote 7, 303; 47 °4|18, 195 121/10, 489 198 
ene scenes 6,197) 402/22, 916 27 °9)15, 951! 30 2 
Below 3 .----< 1, $18; 12°4| 7, 620 6] 2,994) 5-1) 4,233 8 
Spring: | 
“0 NA Ls Seer ni ie sh ae a ae a |e ere 1h eis 3 ene 8 eee: 
Ouest 5, 884) 40 5/11, S64 92-6] 8, 491! 16 
IMOHS ects = 6, 840! 47 116,519 28 $11, 083. 21 
Below 3:.3-5c. 1,821); 12:5) 2, 82' 3 4 655 5 
Retal tose 26, 530 .. 29, 970).....|79, 344! » «1152, 952 ..- 
Wintores. actos 14, 537) 54: 5/15, 425| 51-5/48, 131 4/26, 686| 45-130, 723) 58 - 
Spring......------ 11, 993) 5/14, 545) 48 °5/31, 213 54-922, 229) 42 
8T. LOUIS. 
eS ee ee - fee 
| | Average 
1890, ae (oe es ol 
Grades. : P : ie — i 
er la Cilia, Bets 
Cars. |\cont,| Car8 cent.| C2°S- cont, 
i} 
| ai | 
Winter | 
ON Og) org SP Be lee oats Si erste iste ae ls Joon ' Die aes 
IN peewee ci oo 22 39°8| 7,328] 564/16, 644] 57-7! 7,392) 45 | 8, 634) 42°9 
INO sows sepeeaes ! 41-I 83 °3} 8, 089) 23-8) 7,519) 26-1 32 | 5,597] 27°38 
IOWA sheen 17°9 9-2! 1,049) 8-1) 2,346 8-1 2,286) 13 9; 2, 246) Ai “4 
Rejected.-.--- i 15°8 15 °5} 1,142) 8-8) 1,921) 6:7 G65) 1,869) 9°38 
NPEIVOR  crsisinase =e 3:2 2°2 376) 2:9 1-4 292) 2-8) 353) 13 
Spring: 
ISOS eeine prea LEG 2°9 68} 34 °4 35 9 2 928) 4-6 
2 Teo ee 50 °7 29 83} 419 48°5 79; 44 359) 1°8 
Rejected... -.-- 28 “4 13 41! 20°97 156 “21 > 110} 3) 
Other... Ts 3 rie} oe 85s Lk PPPS RS ioe OEY | ap ane sey ERs fas LA ae 48 “2 
ato we tltap he Ses 15, 044 13, 1852+ 29, 614). =; -|, 32, 149)... - 16, 427)... = 20; 146e Soe 
Wanter .2-..-.---- 14, 910} } 12, 987| 98 -5|28, 850 “1/16, 289 ~99 -2.18, 702, 92-8 
(Sy eins Cee eye ee 198} 1:5 13 8 i, 444 72 


* Besides this, 1,605,557 sacks of wheat were inspected in this market, graded as follows: No. 2 red 
winter, 590,727; No.3 red, 247,253; No. 4 red, 112,415; rejected, 47,370; no grade, 7,792 sacks. 
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MINNEAPOLIS. 


encores, 
1888 1889 1890. 1891 1802 1893 for Gytars, 

Grades. am <== | LST ee = = ae a * Ena 
We cllbeerie eee Cory menor sy ioriees Pera aeein ePer 
Cars. (oont,| C87: cent. Care. cent. Cars. cent Cars. Jognt| Ct: leone, CAF cont 

: eds Ih eee | -——~ Z 
IN Oates nse seer 88, 872} 55 “1/48, 914] 61-5)44, 512| 59-9160, 596) 64-2) 61, 083} 53- 7 
Yo, 2 15, 4071 21-8/18, 407! 18 8/18, 169) 24 -4/16, 363] 17-3) 24, 274] 213 0-3 
.| 4,4421 6-3] 6,060] 8-5) 5,446! 7:3] 6,008) 6:4) 8,698 7 6-4 
6,773| 9:6) 4,888] 6:9) 3,487) 4:7] 6,042; 5-7| 7,286, 6- 6°8 
5,057| 7-2] 8,050! 4°3| 2,736! 3°7| 5,424) 6-4) 12,515) 11 58 
vt i, lime ; —| Sl pewsens end ee 
vote eee '70, 551|...-. 71, 319|.---. 74, 0 Be '94, 433 eee Ete: a8 vewye! 188) /685|aenm (85, 523|.-... 
: | I i ! 


SUPPLY AND ‘DISTRIBUTION OF WHEAT FOR TWENTY-FIVE 
YEARS. 


It has for many years been assumed in all estimates of food con- 
sumption made by this Department that the average quantity of wheat 
consumed in the United States is 4% bushels per capita. On this basis, 
with a population estimated tor September 1, 1893 (midway between 
March 1, 1893, and March 1, 1894), at 67,188,250, the total quantity of 
wheat consumed for food in the United States would be, in round num- 
bers, 314,000,000 bushels. The consumption for seed in the spring and 
fall of 1893 is estimated at 49,000,000 bushels, making a total of 363,- 
060,000. Adding to this the exports, the visible supply on March 1, 
1894, and the supply in farmers’ hands at the same date, as shown by 
recent returns to this Department, we get the following statement as 
to the distribution of the wheat supply during the year ending March 
1, 1894: 

- Millions of bushels. 


Cons ump tTOM dor LOOMS 20a ye corse as kere aaa ere Ne Se ES Ne ee oS eee oe 3814 

Consumpuion: LOT BECO cei ecrap oie cosh pa ee Ree aap cee 49 

Je 000d Ik aie Sct Soe Eee eA aoe eee S SOB AGrye AB ade Ponts yep oaee sacs Uses 176 

Visvblewupply Marehile 1804 ae ee ets ot nee ae re eee ee eer 76 

Sip ply-rnitapmers® iam spire ky Le SOA tee eee eat ae en ape 114 
Total distri bmtion sins nese nyse ee eee Sete ee ee ee ee 729 

The supply, on the other hand, was reported as follows: 

NASI DLesurp ply! Marchi LSU Si ss nes se eaters eee aie, oes meee ey ae een eee 79 

Supplyimetarmers handse via reel ets Oy seen eee ene eee ee 135 

CHOMP OL 1 S99,./-1s wats bere oe eran cee ec omen ote ee oa te 396 
Lotal Supply vcs nese ea sien: a week cae ae ee) ae een 610 
EACH IP AL EMUFCLIS CLEP AIN C yarn ates oe rene ras Fi. knee eee 119 


There is reason to doubt, however, whether the consumption of wheat 
for food during the year ending March 1, 1894, has been as great as 
4% bushels per capita. It is not probable that there has been any 
reduction in the quantity ef wheat bread actually eaten, but in the 
matter of waste there was a wide margin for retrenchment. During 
the pinching times cf the past fall and winter many a crust and many 
a fragment of stale bread which ordinarily would have found its way 
to the swill barrel has undoubtedly been used to satisfy human hunger 
or to ward it off. This has been the case not merely in occdsional 
instances but in thousands of families; for, besides the cases of pinching 
want arising from actual loss of employment, there has been a still 
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larger number in which employment has been only partial, or in which 
wages have been materially reduced. Even among many of those in 
comfortable circumstances there has been increased care in the saving 
of food for the benefit of the needy on whose behalf the appeals for 
help have been so frequent and so urgent. If the cheapness cf wheat 
during the period in question may seem to have been favorable to a 
continued use of an unstinted supply of bread, it must’ be observed, on 
the other hand, that the price of baker’s bread has not generally fallen, 
and that the lar ge proportion of our urban populations who depend on 

such bread have not received the normal benefit due them as a result 
of the low price of wheat. 

Another point which has a bearing on the extent to which the sup- 
ply, as indicated above, has been drawn upon for actual consumption is 
found in the extreme probability that the supply in the hands of con- 
summers and dealers is in the aggregate considerably smaller than it wa 
a year ago. This “invisible” part of the total supply has been facile 
assumed to be constaut, and therefore has cut no figure in the current 
discussions of supply and distribution. But there can be no doubt 
that in periods of business depression there is a large body of con- 
sumers whose lack of means to make fresh purchases leads them to 
use up the supplies on hand much more closely and stintingly than 
ordinarily. This condition of affairs reacts to a greater or less extent 
on the dealers who supply such consumers, causing a postponement 
of purchases on their part corresponding to the postponement of the 
exhaustion ot their stocks due to the like action on the part of their 
customers 

After the change has once gone into effect the stream of supply will 
flow on in the usual volume unless there has been an actual de crease 
of consumption; but if such a change in the habits of a large body of 
consumers took place between March 1, 1893, and March 1, 1894, its 
effects would inevitably appear in a comparison of the stocks on hand 
at the two dates, since those on hand on March 1, 1894, would neces- 
sarily be larger than they would have been had the “invisible supply” 
between the wheat market and the consumer’s mouth been kept up to 
its customary level. In other words, for every million bushels rep- 
resented by a reduction of this invisible supply there is just a million 
bushels more in the visible supply or the supply in farmers’ hands than 
there would have been if the invisible supply had not been so redueed. 

How far a proper allowance on the score of such considerations as 
those just presented would go towards removing the discrepancy 
between supply and distribution, as above presented, it is, of course, 
difficult to estimate with ex cactness; and it may not be worth while to 
attempt any estimate, in figures, under such conditions. 

It should, perhaps, be noted in this connection that according to one 
very recent commercial estimate which has attracted considerable atten- 
tion, the stock in farmers’ hands on March 1, 1893, was 87,000,000 bush- 
els greater than the estimate of the Department of Agricuiture inade 
it. The figures compare as below: 


3ashels. 
HVEC OM UC OMMOLCTANPES ULM AUC storeys ate ele oats ate sels einja etme = eee (aielaretal emer Lei i= 222, 000, 600 
Omemisshatomeny MueNian Oly al S9omemers =a. 2 = calm cel eee meine ame eee nm 135, 000, 000 
IDERO RSTO od da sew BSE eno cocn SN GeO en eae GE Saas (eae Ee eee se 87, 000, 000 


The same estimate makes the wheat crop of 1893 to have been 
460,000,060 bushels, or 64,000,000 bushels in excess of the estimate of 
this Department, and infers also from “a careful and thorough review 
of the data of distribation ” for the years 1890, 1891, and 1892 that the 
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Department underestimated the crops of those years by an amount 
aggregating 177,000,000 bushels, an average annual underestimate for 
those years of 59,000,000 bushels. _ 

It is not intended here to discuss the commercial estimate just cited. 
In any ease it is not te be taken for granted that the apparent discrep- 
ancy between the figures on supply and those en distribution for March’ 
1, 1854, is chargeable wholly, or even to any considerable extent, to the 
official estimates for the last year. To say nothing of the possibility 
that preceding crops have been underestimated—-and in years of excep- 
tional abundance, such as 1891 and 1892, there was a nianifest tendency 
in that direction—authorities are far from being unanimous, as many 
writers assume them to be, in regard to the average consumption of 
wheat per capita for human food. 

Hither an underestimate of preduction or an overestimate of con- 
sumption in preceding years would imply that the steck in existence on 
March 1, 1893, in farmers’ hands or elsewhere, was larger than com- 
puted; and, if so, there has been more to draw upon during the past 
twelve months than the 616,000,009 bushels shown by the figures already 
presented. No pretension is made to infallibility en the part of the 
Statistical Division of the Department of Agriculture. It, of course, 
alms at exactuess and henestly endeavors to attain it, but is can prom- 
ise no more than approximations to the desired knowledge. Its crop 
reports, however, cover a vast field of inquiry as to the factors involved 
in estimating preduction; and it certainly has not neglected during the - 
past year to make full use of its Jarge facilities for obtaining correct 
information. 

It has been said above that autherities are not agreed as to the aver- 
age consumption of wheat per capita in the United States. Mr. 
Hdward Atkinson, who has given careful study to the question of food 
consumption, says:* “The average ration of wheat flour to each adult 
persen in the United States is well aseertained te be 1 barrel each 
year.” He rates as adults all persons of 10 years old and upwards, and 
counts 2 children under 10 as the equivalent of 1 adult ia respect to 
their consumption of this item of food. Assuming the ratio between 
such children and the total population to have been the same as that 
shown by the census of 1890, and estimating the total population for 
September 1 of each year on the basis of the census figures for June, 
1590, and the estimates of the Government actuary for June 1 in each 
of the other years, we have the following figures for the last five years: 


Hstimates for Sept. 1. 
Wiese i Dquivalent in 
| Yotal popu- | persons of 
jation. | 10 years and 
| upwards. 
1389 BED GUS a SROs sc oo ECE ane yep as Mee hou CARNE San ee 61, 622, 313 | d4, 139, 392 
Seeman Sonep pete ieime ne eRe RANE ARON Dd g2 Hae oe woh oe ee 62,967,188 | 55, 320, 956 
rea Se aN ape oe a aE ye Pn eee oe enh Os avis Sees pee Se 64, 352, 250 | 56, 527, 828 
1892 GOR Peart eae cinta SRN SAS RT eaten Rea A aN a ON 65,758,750 | 57, 773, 532 
SOB Rate lee oe oe Fe ACE we Se aNER, etc p tn ens tego Re Oh Ra ai ed 67,188,250 , 59, 029, 446 


Zhe per capita estimate, always used by our predecessors in the 
Department, would give a consumption of 42 bushels per capita on the 
p opulation shown in the left hand column; whereas the estimate used by 
Mr, Atkinson would give us an average consumption of 1 barrel of four 


“Seo his “Industrial Progress of the Nation,” pp. 34 to 38, inclusive. Careshould 
be taken by the reader to keep in mind the distinction between per capita and per 
adult in what follows. 
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each on the smaller numbers presented on the right. Taking all grades 
of flour into account the average quantity ef wheat to the barrel can 
hardly be more than 43 nor less than 44 bushels. Bringing tegether 
the figures on distribution and supply for the twelve months ending 
March 1, 1894, on each of these hypotheses as to the consumption of 
wheat fer food, we get, in millions of bushels, the following statement: 


Consumption at— 


> ee | ae bushels 44 bushels 

| per adult. | per adult. 

—_— Sees — 

Distribution: ~~ 
is Oe: Op SM SoS pag cpa <a ai 6A OR LAN ay ee i RCN Joe Sr. Ae Se PR 176 | 176 
CONSUME P LION AOTISROOs on cane cone co ceo enc wore aae mene Seen Magne tes 49 49 
CON SUT PEN TORT OOU a: = eee msaaas ashe pores ccm a aee eee ewerk Meee ieee se | 275 286 
Visible supply -Mareh ds, AGS 6 co os sem ee See eed aee nen eee 75 76 
nugarmers nande Mare hid wl epAqce en ec piesse-aes wigs keine qu eaems Sean ae cics: | ae tie:t 3114 
ED OLY AS iSO WAL OVO) cei s ale Peis ee ome me rnp ce ane eaise cere eee ucuinwce aie | 610 | 619 
Pe ee ae ea : 80 | 7 


if the consumption fer feod during the past twelve months, after 
making allowance for the increased quantity of wheat fed to animals, 
has been smaller than nsual, or if, as we have seen reason to believe, it 
has come in part out of what may be called the “invisible supply” in 
existence on March 1, 1893, and not wholly out of the 610,000,600 
bushels comprised in the supply as set down above, tho discrepancy 
. which, on the basis of the Atkinson estimate ef flour consumption in 
ordinary years, would, as we have just seen, be from 71,000,000 to 
80,000,060 bushels, will, of course, be still further reduced. 
it has been stated above that, according to one commercial estimate 
cited, the supply of wheat in farmers’ hands on March 1, 1893, was 
222,000,000 bushels. ‘'his is 87,000,000 bushels in excessef the estimate 
of the Department of Agriculture fer the same date, Mr. Dodge's figures 
making the wheat in farmers’ hands on March J, 1893, to have been 
only 135,000,000 bushels.* itis claimed, moreover, that the commercial 
estimate in question is the result of special, independent investigation, 
and not a mere derivative whose correctness is dependent on that of 
other items of the same estimate; and it consequently admits ef consid- 
eration apart from these ether items. Suppose, then, that we experi- 
mentally substitute itfor the Department figureson “ supply in farmers’ 
hands” in each of the foregoing statements as to supply and distribu- 
tion for the year ending March 1, 1894, and note the result of the change, 
the quantities being given in millions ef bushels. 


Distri- | Dictri- | Distri- 


diems. Supply. | bution. | Supply. | butien. | Bupply. | bution. 
i ey tog nead 4 I ees 

i | | 
Visible supply 3 Eyioee bao Bie eae Sees ses Os Peers erate Teper 2 HS Ase So 
In farmers’ hands Mar. 1, 1893 22 Hee encore POD | oe W220i fi a eee 
ULO Ie Oreo one mee eee = amr : eS ee, BOCA So opera ee ait SOG | ea ae 
Wxported durimg year ..----.-.---------|--.---~--. AU Oo erate eine os N7G7| se conse 176 
OPS evens thes [oe eae ee BS ee eee eS eee ea | BONES ete 497) - <= =) 49 
TOSS his Tia hs ee So eee aeaGee a senee 4 roe eee AD o-m em acim] 266 
Visiblo supply Mar. 1,1894..----.....2.-/.-..2.---- | ic eae: ng tke wes 76 
In farmers’ hands Mar. 1, 1894 ..----.----|-----.---. ee Eee cee ne Eb Real le a4 
PG thes en Se) a a 697 | 729 697 699 697 681 
FA PPATBOE/DXC OSS ae oe heen eel mn =m 32 7 |----------; EU el eee oe 

\ | | 


*The samo commercial estimate makes the supply in farmers’ hands on Mareh J, 
1894, 138,000,000 bushels, or 24,000,000 bushels more than the quantity shown by the 
present statement of the Department on the samesubject. 
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In column A the consumption for food is placed at 43 bushels per 
capita, in column B at 43 bushels per adult, and in column © at 45 
bushels per adult, the word “adult” being used as already explained. 
All the items except the estimate for food consumption are alike in the 
three columns and the difference in the figures on total distribution is, 
therefore, the result of the difference in the estimates upon this one 
point. It will be seen that if the old official estimate for wheat con- 
sumption (that used in column A) be adhered to the distribution 
exceeds the supply by 32,000,000 bushels, while if the consumption is 
estimated on the Atkinson basis of 1 barrel of flour per adult the sup- 
ply exceeds the distribution by 7,000,000 or by 16,000,000 busheis, 
according to the quantity of wheat taken as the equivalent of the barrel 
of flour. Thus, on the supposition that the quantity of wheat in farm. 
ers’ hands on March 1, 1893, was as largely underestimated as is claimed 
by the commercial publication whose estimate has been thus tentatively 
used, the discrepancy between the figures on supply and those on dis- 
tribution for the past year is reduced within very narrow limits. It is 
deemed-more probable, however, that while the Department estimate as 
to wheat in farmers’ hands a year agomay have been too low, the appar- 
ent deficiency in the supply, when compared with apparent distribution, 
has been covered in considerable part, as already suggested, by con- 
sumption out of the invisible supply rather than out of the visible sup- 
ply or out of the stocks in the hands of farmers. 

No opinion is here expressed as to the correctness of the estimate 
given by Mr. Atkinson. It is considerably lower than that heretofore 
used in the estimates of the Department of Agriculture and falls still a - 
little farther below the estimates of some of our agricultural and com- 
mercial papers. But the promimence of that writer and the careful 
attention he is known to have given to questions connected with the 
national food supply entitle to respectful consideration an estimate in 
which he has felt the degree of confidence indicated by his statement 
that “the average ration of wheat flour to each adult person in the 
United States is well ascertained to be 1 barrel each year.” If we take 
43 bushels of wheat as the equivalent of a barrel of flour, this estimate 
of 1 barrel of flour per adult will give an average for the entire popula- 
tion of rather more than 3°95 bushels per capita, and if-we take 43 
bushels to the barrel, it will give an average of nearly 4-1 bushels per 
capita. In view of the rather wide disparity between the estimates used 
by recognized authorities, a new and careful investigation on the sub- 
ject of our average consumption of wheat seems desirable. But in the 
meantime it may not be amiss to remind those who adopt some of the 
higher figures that there is a large population in the South—particu- 
larly the colored people of that section, numbering over 7,600,000 in 
1890—among whom corn is the staple cereal and wheat but little used. 

Whatever may be the fact as to the rate of consumption for food, or 
as to other elements entering into the question of distribution and sup- 
ply, it is obvious that the figures for a single year do not afford a basis 
of sufficient width to admit of erecting upon it a superstructure of 
trustworthy conclusions. Even in ordinary times the liability to error 
growing out of the increase of the “visible” supply at the expense of 
the “invisible” supply, or vice versa, during the year taken for exami- 
nation would be considerable. And in such an exceptional year.as the 
twelve months just closed, it would be markedly great. In crop esti- 
mates, estimates of consumption for seed and for food, and estimates 
of the supply in farmers’ hands there is, of course, more or less liability 
to error. And there are also sources of uncertainty arising from the 
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existence of stocks of wheat and flour elsewhere than in those recep- 

tacles in which they receive the commercial name of “visible supply.” 

Were the figures on supply and distribution complete, any discrepancy 

between them would demonstrate the existence of error at some point, 

while agreement, on the other hand, though not so conclusive, would 

at least afford a presumption in favor of the substantial accuracy of the 
‘estimates entering into each side of the account. 

But in view of the incompleteness of existing data, especially such 
as would serve to show the total supply in the country, including flour, 
at any given time, a comparison for a single year, as already observed, 
can afford no adequate basis for trustworthy conclusions. Jf a longer 
period be taken, the disturbing effect of any change occurring after its 
commencement in the proportions between the known and the unknown 
elements of total supply in existence is lessened by distribution, and 
the possibility of drawing trustworthy inferences from the results of a 
comparison between the known or.estimated elements of supply on the 
one side and distribution on the other is proportionately increased. 
Suppose, then, that we take a period of five years ending with the Ist 
of March, 1894, and see what results we shall obtain upon each of the 
suppositions heretofore mentioned in respect to the quantity of wheat 
consumed as food in the United States. The following table contains 
the available data for a comparison extending over a period of that 
length, quantities being expressed in millions of bushels: 


\ Quantities consumed. Exports plis consump- 
i ed ties ee te 5 ee PAY tion. 
| 
| | | For food. Wo 
Quan- ener ————— = | 

tities erat At1 barrel of four 

Years ending Mar. 1—!_pro- Secs] 5 per adult assuming | Sum of} Sum of Sum of 
a | ducea. |eXPort) For At 42 | the wheatin 1 bar-| col- col- | col- 
ed seed 
a f sae se | bushels: rel to be— ums 8,)umns 3, umns 3, 
(a) : | 

| Le ee een —____|4, and 5./4, and 6.4 and7. 

pees 42 Dush- | 44 bush- | 

jeeclals els. | 

ze | eS a —— 

1 [3 ea: Cae Mm att es 7 8 ee salt 
= ~ = eee =a} -—|—— SA ee ean jes 
98 54 288 253 244 | 440 405 | 396 
98° 53 294 258 249) 445 | 409 400 
206 56 800 264 254 562 526 516 
191 54 307 270 260 552 515 505 
176 49 314 275 266 539 500 491 
769 266 | 1,503 1, 320 1, 273 2, 538 2, 355 2, 308 
’ : 


ait will, of course, be understood that the quantity produced during the year ending March 1, 1890, 
was the crop of 1889, and so on for the other years. 
Striking a balance for the five years on each of these suppositions as 
to the consumption of wheat for food, we get in millions of bushels the 
foilowing results: 


Supposition 1. | Supposition 2s Supposition 3. 

_ | Distri- Se Distris er. Go| Disiee 

Supply. i bution. Supply. inion Supply. | Danone 
Visible supply Mar. 1, 1889.....-.....--- 32 . SUR eae BON epee teal. 82 aE Sennen 
In farmers’ hands Mar. 1, 1889 .--....--- LOE ees eas 112 ee ecese > 112 |..-.-----. 
Crops of 1889, 1890, 1891, 1892, and 1893 .. 2, 413 joceteeeeee DRAINS ole seer =. 2 413) eee eee : 
Visible supply Marte lO9 seo 2. onesie tell ceinie se Gall eae Wercyaraere TGE eee sere I 76 
In farmers’ hands Mar. 1; 1894 22. .2..00-|lac-2eeses 2 8 ol ee LAS eee | 114 

Exporis plus consumption Mar. 1, 1889, H | é | 

OES A AO cr sete erecta oat ote hese ataiain dine Sima ls\e-aim 2 Poppe ce -peceeoed | Dy O00) |e cnee se eee 2, 308 
MP Otalen onic eens semisia oles cas 2 Op, | 2, 728 25507, | 2, 545 2, 557 2, 498 
GEC CSS eee clear ciee aia eh wietinttaata ee erin eare 171 eer eocras GR a eee esr 
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ib thus appears that if we take the Atkinson estimate as to food 
consumption and allow 44 bushels of wheat to the barrel of flour, the 
supply exceeded the known distribution by 59,000,000 bushels, or an 
average of 11°8 million bushels a year. But if from the 59,000,000 
bushels we should deduct the quantity used for other purposes than 
human food, including that fed to animals and any that may possibly 
have been used in distilleries or breweries, a8 well as the amounts lest 
by fire, shipwreck on the lakes, or otherwise, this average would be 
somewhat reduced. If we take the same estimate and allow 43 bushels 
to the barrel the excess of supply over the known distribution is only 
12,000,000 bushels, or an average of 2-4 million bushels a year. This 
would, perhaps, be hardly sufficient to cover the quantities lest and 
used for other purposes than human food. But _the correspondence 
between the figures on supply and those on distribution, on this hypoth- 
esis as to the consumption of food, is certainly exceedingly close. 

Of the two estimates in regard to the quantity of wheat used in the 
production of a barrel of flour the lower is tho oxe that for years past 
has been used by the Department in reducing flour to its equivalent in 
wheat; and ‘information received from large milling firms, who keep 
accurate records on this subject, indicates that, taking both winter and 
spring wheat into account, 44 bushels is a sufficiently high average. 
Indeed, a somewhat lower one might seem justified; for one very impor- 
tant establishment returns the average for three years in the case of 
spring wheat at a small fraction less than 44 bushels of 60 pounds each, 
and estimates the average for winter wheat at about 43 bushels. The 
figures of the census would, however, indicate a general average for the 
year ending May 31, 1890, of 4:76 or, say, 4¢ bushels. The results differ 
from season to season, according to the quality of the crops, but ordi- 
narily the difference 1s very small. The tendency is toward a reduction 
of the average as the use of the most improved milling machinery 
becomes more and more general throughout the country. 

if, instead of the estimate used by Mr. Atkinson, that which has been 
used bythe Department of Agriculture be accepted as correct, the figures 
on distribution (see supposition 1 in the last table) exceed those on 
supply by 171,000,000 bushels. The figures on exportation must be 

carded as accurate, and if we also consider those in relation to wheat 
i , on this supposition as to the 
sumption for food, pe driven to the conclusion that the crep esti- 
ies for the five years under consideration have fallen short ef the 
ul production during the same period by 171,000,009 bushels, to 
Lich something must be added for losses and for uses other than for 
human food. If we should add 16,000,000 bushels to cover such items, 

making the total deficiency 187,600,000 bushels, this would raise the 

' total production for the five years from 2,413,000,000 to 2,600,000,000 
bushels, and would make the deficiency of the estimates 7-2 per cent. 
if the error in respect to area were assumed to be 4 per cent, the 
corresponding error in the rate of yield necessary to account for the 
results indicated above would be a fraction over, 3:3 per cent.* _ If the 
onsumption has been at all overestimated, the percentage for under- 
esthuate of production must be correspondingly reduced; and if the 
true consumption has been as low as the Atkinson estimate makes it, tbe 
estimates of production have either been almost exactly correct (sce 

“it may seem ati first sight that if an error of 7:2 were distributed befween area 
anil vate of yield in such a manner as to assign an error of 4 per cent to the fermer, 
the errer in the latter would be just 3-2 per cent; but an analysis of the problem 
will at once show that this is not the case. 
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supposition 2 in the last table) or have been about 2 per cent too high 
(see supposition 3). 

It is claimed by some agricultural and commercial papers that to the 
visible supply should be added the commercial stocks of wheat in Cali- 
fornia and those in small elevators and elsewhere in other parts of the 
country; but these are probably about balanced by stocks on hand five 
years ago in corresponding situations, and consequently need not be 
taken into account. 

Let us see now how these several estimates in regard to the average 
consumption of wheat for food fit in with the other items of supply 
and distribution fora longer period. The years beginning with March 
1, ean net conveniently be used for this purpose, and it will be necessary 
to take the fiscal years beginning July 1 in connection with the crops 
harvested near the beginning of such fiscal years. If we take the ten 
years beginning July 1, 1879, and ending June 30, 1889, they will over- 
lap the, five-year period already considered by only four months—that 
_is, by the time from March 1 to June 30, inclusive. 

Statistics as to thestock on hand at the beginning of tiis decade can 
not readily be obtained, if at all; but the difference between the stocks 
at its beginning and end can not have been large enough to affect the 
results in any material degree where so long a period is in question. 
Taking, then, the production on the one side, and exports,” seed, and 
consumption for food on the other, we get in millions of bushels the 
following results: 


A. B. | ic: 
Conswmnption Consumption | Consumpticn 
ee Ee : 
estimated at estimatedat | esti Tas 
42 bushels per | 43 bushels per | 4 per 
3 s 18 J z 
capita. | adualt.* mS 

Cees. eee eS 1 = ees Oe = Pa 

eae | =i oe epee 

SPARSE OF, UBT S NOUS aoe ee enn tanned a mln BE VS, Bays cee oe ee --| 4,455 
Net exports for ten fiscal years beginning July 1,1879} 1, 337 |. 1,387 | 4, 337 
USO GUEGIM RB OM ns purser ss wae ou yd eeicine Sete ce em eae 538 | 538 | 538 
Weeder sped oes meson preeecae rece eens 2, 966 | (ie) 24 | 2,174 

; ; i ee | 
Conivoxports, sued anid feed. - 2.2. mse legs ee ee FOE Le eeaeemerarse | 4,129 erent ‘ 4,049 
\ es 

Exeess of supply over distribution........-.-|.--.---- | goth cozaeue } 326 | eet es 406 

~ A-mennseimunUAd OKLESS —.-.-~. --- 2 =~ see ea ee | et Dee ae B2EOAL 7 eseaiee 40 °6 

| = al he. | =e nS Seas | ee = 

* Adults being reckoned as already explained 


it will be seen that taking consumption for food at 42 bushels per 
capita there is an almost exact correspondence for this decade between 
production and distribution, the averageannual excess of the former over 
the latter being only 1,400,000 bushels. This may, perhaps, be insufi- 
cient to cover other forms of consumption and losses by fire, flood, etc., 
but the excess on the basis of the two other estimates for food eon- 
sumption (32,600,000 bushels per annum in the one case and 40,600,006 
in the other) would seem to err far more widely in the opposite direc- 
tion, This, of course, assumes that the estimates of production for 
these years are substantially correct. 

in considering the preceding decade (that conyprising the erop years 
from 1868 te 1878 and the ten fiseal years extending from July 1, 1869, 
to June 30, 1879), the consumption for seed from 1869 to 1875 is esti- 
mated on the basis of the area for those years, there being no estimates 


* Theso are the net exports obtained by deducting the imports from the exports of 
domestic and fereign, but they do not differ materially from the exports of domestic. 
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of seed consumption on vecord in the Department reports for this 
period. The figures for that decade are given below: 


A B C. 


Consumption | Consumption Consumption 
estimated at | estimated at estimated at 
42 bushels per | 43 bushels per | 44 bushels per 
capita. adult.* | adult.* 
| 

PPOCUCHLOM Al BOOST Oi wae tre, ctetete haarare tet oe ate aes ee es chee tee 2. 932 

Net exports for ter fiscal years beginning J uly 1, 1869. 728 

MRO WRT OPSRCOC tare meg re Ss ase ete re cana acuints ote mre et ee 867 


LUO UGE KOOL SS Une See oben Gorm mno eon soe 2, 004 


Potaliexports, seedrand fO0d S.-i ae wn jo tnecia eee 8, 099 


Excess ef supply over distribution 
Excess of distribution over supply , 
Average annual excess of supply..--- Re ena 
Averages annual deticiency of supply ..--..--.|.-.----- Gir 


*Adults being reckoned as already explained. 


It thus appears that if we put the consumption for food at 42 bushels 
per capita, the crops for the ten years do not suffice to cover the three 
main elements of distribution, but fall short of doing so by an aggre- 
gate of 167,000,000 bushels, or an average of 16,700,000 bushels a year, 
besides leaving nothing for losses and for uses other than for seed and 
food. On the hypothesis that consumption for food amounted to 42 
bushels per adult, the supply exceeded these main elements of distri- 
bution by 76,000,600 bushels, or an average of 7,600,000 bushels a year. 
If losses and other minor elements of distribution were deducted from 
this surplus, it would be reduced within still narrower limits. On the 
hypothesis that the consumption for food amounts to only 44 bushels 
per adult the surplus amounts to 130,000,000 busheis, or an average of | 
13,900,000 a year, and would still be quite large if a reasonable allow- 
ance were made for losses, etc. 

We see, then, that for the period 1869-1878 the estimate of 43 bushels 
of wheat per adult is the one that accords most closely with the figures 
on preduction and on other elements of distribution. 

‘or the period 1879-1888 it is the estimate of 42 bushels per capita 
that best accords with the other official figures on production and dis- 
tribution, and the correspondence is extremely close. 

On the other hand, for the five-year period 1889-1893 the estimate of 
42 bushels per adult again takes the first place in respect to closeness 
of correspondence with the other items of the account. 

It is to be noted that no one of the three food estimates considered 
is presented as a mere derivative from the other elements of supply 
and distribution. There is reason to believe that some commercial 
estimates are obtained by simply deducting the sum of the exports and 
seed for a series of years from the estimated production for the same 
period and dividing the remainder by the estimated population. Such 
an estimate, if correct, would give the total consumption for all pur- 
poses other than seed; but its correctness is, of course, dependent on 
that of the other elements used in the computation, and it has, there- 
fore, no independent value as an aid in testing the accuracy of the fig- 
ures on production, since these form the chief one of the other elements 
in question. 

If we assume the substantial correctness of the crop reports in all 
three of the periods considered, the examination of the middle period 
gives us results tending strongly to establish the accuracy of the esti- 
mate of 43 bushels per capita as the quantity consumed for food, while 
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the resulis of our examination of the first and third would tend to 
prove that the estimate of 42 bushels per adult is much nearer to the 
truth, 

On the other hand, if we should assume the correctness of the first of 
these estimates as to food consumption, the erop estimates of 1879- 
1888 would be strikingly corroborated, while those of 1869-1878 and 
1885-1893 would be proved too low. But if we should assume the 
accuracy of the second estimate as to food consumption, the case would 
be reversed, the crop estimates for 1869-1878 and 1889-1893 being in 
that case substantially confirmed, while those for 1879-1888 are found 
much too high. 

It would certainly be an advantage to have an independent estimate 
of food consumption sufficiently exact and certain to serve as a trust- 
worthy test for the accuracy of the statistics of production, but the 
facts disclosed by our examination of the figures for tlie last twenty-five 
years hardly indicate that this desideratum has as yet been attained. 
The evidence is not on record that there has at any time been an 
inquiry as to the quantity of wheat consumed for food comparable in 
respect to its extent and fullness with that which takes place every 
year in respect to production; and for the present it would seem that 
the statistics on the latter subject must stand or fall on their own 
merit, . 


THE WHEAT CROP OF THE WORLD. 


The following table shows the world’s production of wheat by coun- 
tries for the year 1893 as compared with that of 1882 and 1891. The 
latest official returns for the different countries were used wherever 
available, In certain cases these official statements are preliminary 
and may be changed by the corrected estimates. There is little doubt, 
for instance, that the estimates for Germany and Russia will be reduced 
by the final returns. Many countries make no official estimate of wheat 
production, and in such cases the most trustworthy commercial esti- 
mates were taken. The bushel used is the Winchester bushel, which 
has a capacity of 2,150-42 cubic inches. Where quantities were given 
by weight they were reduced to bushels under the assumption tbat 60 
pounds of wheat make a Winchester bushel. The crops of the coun- 
tries in the Southern Hemisphere are those gathered in November and 
December, 1892, and in January and February, 1893. 

In North America the- total production of wheat in 1893 was 
447,479,000 bushels, a decrease of nearly 127,000,000 as compared with 
the preceding year and of 237,000,000 as compared with 1891. The 
large extension of the wheat area in Argentina brought up the produc- 
tion of Scuth America from 51,000,009 in 1892 to 82,000,000 in 1893, an ~ 
increase of 61 per cent. Europe produced 27,000,000 bushels more in 
1893 than in the preceding year. Asia’s share of the world’s wheat 
production was 246,000,000 bushels as against 290,000,000 in 1852 and 
$45,000,000 in 1891. Africa’s crop was 35,500,000, an increase of 
1,000,000 bushels over 1892. Australasia’s outturn stocd at 41,000,000 
bushels as compared with 36,000,000 in 1892 and 33,006,000 in 1891. _ 
The total world’s crop of wheat for 1893 is estimated at 2,385,360,000 
bushels, which is less by 7,000,000 than the crop of 1892 and exceeds 
the crop of 1891 by about 21,000,000 bushels. 
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The wheat crop of the world. 


AGRICULTURE, 


Countries. 1891. H 1892. 1893. 
Busheis. Busheis. | Bushels. 

WmitedsMtates sean cto. ac.-- tote me eyo ae eaten apa 611, 780, 060 515, 949, 000 396, 132, 000 
Canada: a 

Ontario\sor Jee see eee as aie et Oe sep ree ise seine = | 32, 584, 000 28, 783, 000 21, 731, 000 

Nene GOs oS ea ice ge nee ea argorala pm otras | 23, 196, 600 14, 454, 000 | 15, 616, 900 

Rest Of Camintia re osc enlace saline nemesis re oar 4,941, 000 4,945, 000 4, 000, 000 

WEEMS PWV AsE Poa ea cle aot eeersias Se ieee 60, 721, 000 48, 182, 000 41, 347, 000 

MiSRicomeeee ent gee beter es eis eis : “42,000,000 | 10, 000, 000 | 10, 000, 009 


Motalasor ti: Agner tm... 26d peace ols wees 


Argentina. .-- 
Chile 


Total South Aqeriens..-h25:.- 26 -esbaeeececns 


JMG EE Baio ee SAH Sabet oa Seeds =e meme eisoms Mace e 41. 071, 000 
JUDO Na ce eee renee es Gore area meres ASE ec oreet i 129, 278, 000. 
CeoOatiarAMd SlavOOIas cae sen em male ane ye ene ieee 7, 000, 600 
OSM VAMC IVOLZCLO VIII no seri ores Seem ae oie ela ere 1, 800, 000 


Belgium 
Bulgaria 
Denmark 


lialy 
Netherlands 
Portugal 7 ..- 
Ronmania 
Rvasia 
Poland 


684, 501, 000 


574, 131, 000 


447, 479, 000 


33, 600, 000 
14) 000, 000 
3, 009, 000 


39. 900, 600 
18, 000, 000 
3, 292, 060 


56, 750, 000 
19, 200, 000 
5, 694, 008 


50, 600, 009 


51, 292, 600 


81, 644, 690 


15, 560, 000 
40, 902, 000 
4, 666, 000 
239, 353, 000 
85, 750, 000 
74, 401, 000 
2, 615, 000 
5, 675, 000 
141, 456, 000 
3, 504, 009 
7, 000, 000 
45, 672, 000 
168, 846, 000 
12, 681, 000 
74, 060, 000 
5, 000, 000 
71, 349, 000 
4,341, 600 


~ 50, 170, 000 
142) 013, 000 


20, 748, 000 
40, 441, 000 
5, 000, 000 
310, 814, 600 
116, 215, 000 
60, 407, 000 
2, 214, 000 
4, 000, 000 
115, 676, 000 
6, 200, O00 
6, 100, 600 
60, 253, 000 
241, 579, 000 
24 440, 000 
71, 266, 000 
5, 500, 000 
78, 396, 000 
4, 560, GOO 


42, 600, 008 
158, 000, 009 
7, 315, 009 
2, 000, 000 
17, 590, 00 
26, 941, 000 
5, 000, 009 
277,857, 008 
119, 748, 000 
50, 860, 000 
1, 666, 000 
6, 500, 000 
119, 695, 090 
5, 500, 000 
5, 000, 000 
59, 588, 000 
321, 497, 695 
21, 554, 000 
60, 020, 600 
6, 000, 600 
86, 000. 000 
4,006, 66 


h 400, 000 400, 000 400, 000 
Switzerland -....c..-- 5 3, 390, 000 3, 301, 009 2, 500, G60 
Turkey in Europe 39, 900, 000 24, 756, 600 24, 000, 090 
COA OTC 2 BA eye er Geen Og Soe San ERO Pree ee nee 2,000, 000 2, 000, G00 2, 000, 000 
es Mneetes Toes ee eee 1, 208, 620,000 | 1, 406,933,000! 1, 433, 666, 000 

fi eta i aeheeee thee aS en! Barua es. ea ree 256, 704, 060 06, 640, 000 266, 896, 020 
Asiatic Turkey 49, 900, 000 49, 000, 000 45, 000, 000 
PST area eit eal 20, 630, 000 18. 567, 000 19, 000, 000 
AIP ARY oe Ie Aa Aaalioe Saas eme Sate Sab eee tes sl aecioaete 18, 277, 900 15, 737, 000 15, 009, 000 
MotalisAsiay casos 25 oases Se ee oe 344,611,000 | 289, 944, 000 345, 896, 600 
Pellet esse on Seg oar eee ede ee | 26, 184, 000 | 19, 389, 000 19, 009, 000 
Case CORY sane sete am perce er sae aaa ds arte 2, 046, 000. | 2, 813, 000 | 4,014, 000 
LVN fpenae ser pes gre eens ane) a Eh Ce eS ye 11, 140, 000 | 8, 252, 000 10, 000, 600 
Suh) cp ee eee aay NPR ra shes Shee, BURR 4, 256, 000 4, 000, 080 2, 500, 600 

} 

MofalwAtricas 4 esspicasene eee Fe Beha esa eas 43, 626, 000 34, 464, 0CO 35, 514, 000 

Dn Gastle Walepe 2-32.22.) acct eee ees 3, 649, 000 | 2, 964, 060 6, 817, 600 
UG OS poe ron ee RECE eta dereepray esa re ake 12, 751, 000 13, 679, 000 14, 815, 009 
OOM AUS BLA ora a aate om om cielo inin win inle sisi niall eines eee S, 399, 000 4 6, 436, 000 9, 240, 000 
Wires Genmi Acai tr ales Soe cease eee sine oie tec ere a ie lale 465, 000 | 296, 600 429, 080 
Tasmania Coheed wean abe. 643, 600 $38, 000 1, 019, 099 
Wenyazeatamdineas cbr. i cactus ee seese 5, 724, 000 10, 258, 000 8, 378, 000 
CUSEENG Nae wee Be ee aoe pe OE Cao Paar 208, 000 392, 000 463, C00 


Total Australasia 


RECAPITULATION BY CONTINENTS: 


North America 684, 501, 000 
South America 59, 000, 000 
IDIDR SOE ene Pancwoa gs Gao Oe 1, 208, 620, 000 
CASS re cehager= oie nse dieins ote taterals|s/atatele sje nie octenereie eee eee Ea 344, 611, 000 
Africa 43, 626, 000 
US UPAN ASIA Cie once arac json sie Sees ee heen see eee 32, 839, 000 


Grand total 


32, 839, 000 


25, 963, 000 


41, 161, 000 


574, 131, 000 
51, 292, 000 

1, 406, $33, 000 
289, 944) 000 
34, 464, 000 
35, 963, 000 


447, 479, 000 
81, 644, 000 

1, 433, 666, 000 
345, 896, 000 
35, 514, 000 
41,161, 096 


2, 364, 197, 000 


2, 392, 727, 000 


2, 385, 360, 000 
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WHOLESALE PRICHS OF AGRICULTURAL PRODUCTS. 


The quotations given below have, for the most part, been furnished 
by the secretaries of the boards ef trade cf the different cities named: 


Wholesale prices of principal agricultural preduets at leading cities in all sections of the 


United States. 


\ 


_ CORN (per bushel). 


Boston. | 


Cincinnati. 


Date New York. Atlanta. | New Orleans. 
i\Steamer mined.’ No. 2 mixed. White. No. 2 mixed. No.2? mixed. 
127 ee le bet ea $0.54 to $0.55 | $0. 514 to $0. 517 $0.58 $0. 51 $0. 43 
aN. Oo; 1898 ca eden odl odd] - 502 - 503) -58 | $0.48 to 49 | $0.403to .41 
op ekOsor. a soee 54 - 54R -55 . 60 52 «42 423 
Weer WASOs este soca - 464) 442 454 Aoky -49 40 
A ape OO kee cl =em ee 453|  -AlZ - 424) mee) Ai 48 3 
US yest) ee eae 46 423 esa 55-45% 46 374 
Z | 
WHEAT (per bushel). 
No. 2 red. No.2 red. 
ISON TOR Mc SOTRNIKE se ener eee oie aria $9.7 
. 79% Eis Mee emimeet enol ne se 55: Se tat 70 
CORI A mic shane ciral wares a caer ee 71 
TOO Se Bee eee allem ccc oe oe,cchermoe $0.59 to ie) 
. 66% UE Pane be eee Laie phe rae Behe 58) 594 
673 BO ea eee eee |Paessseaceeeaser 5 - O94 
OATS (per bushel). 
No. 2 white. No.2 mined. | No. 2 mixed. NO. 2 No. 2 mixed. 
Bc wll COR meena et $0. 43 $0. 263) $0. 44, $0. 41 | $0. 354 to $0. 36 
dan. 3, 1893.....-.-..! -41 | $0. 36$to .362 45 $0.40to .41 | .344 343 
AUODs, dew eogsirs = see, eree | . 43 . B82! 48 4 4} . 84 344 
TO Yeon lal se elem oer 381° 34g B44! 43 38 213 $2 
Jane soto. |. 0 5 $0. 3610 . 364) . 334 4d 38 31 
TBO Dba oe) leaeear | 38 soem 41 374 38 B14 
BARLEY (per bushel). 
Siz rowed siate.| Two-rowed state.) No. 2 spring. 
BES Os IAL Shee Sens, San ee ete ee $0. 65 to $0. 68 $0. 65 to $0, 67 
Jian. 3, 1883-_..-.-. $0. 70 to $0. 75 05 87 65 67 
: .70 Adie) 65 . G7 ee 67 
70 3 . 63 64 . 60 
.70 75 33 . 60 
70 mio} 93 ay io) 


JIAY (per ton). 


Eatr to good. | Prime timothy. | | Prime. No. 1 timothy. 
Wed lp iS9emeo ee $16. 00 toS17. 00 | $18.09 | $18.00 $13. C010 $14.50 $10. 50t0$11. 60 
ames lee eee wee = 15.50 16, 56 17.00 | 19.00 | 14.00 15.50 | 11.00 11.50 
Michi Os oses 2 =} 15. 00 16.00 | $17. 00 to 18.00 | 19.90 | 15.00 16.00 | 12.50 13. 50 
pL Oral is Wo) Ba GRE 15. 00 16. 50 7.00 18.00 | 14.50 16.00 | 11.00 12. 09 
FE es aa oe: ee 15. 50 16. 50 17.00 48, 80 17. 00 | 16.50 17.00 | 11.59 12. 60 
Movers 104 -c cera as 15.50 16. 50 17. 09 | 18.00 | 14.5 16.00 | 11.50 12.0 
COLTON (per pound). 
JTiddling sp. | Widdling. | dIliddting. 
#0. 093 $0.09 | $9. 09,8,! 80.4 
. 09% 093 . 093 
- 00% 09 | - 094 
- 08! . 074 072, 
. O738 O7¢| 07 5! 
| 08 073; 01% 
BUTTER (per pound). 
Extra cream- | State dairy, | Faney ereai- 
ery. best. } | ery. 
ECR sis) aeeeeeete a $0. 29 REO Reenaco Sos aoe ee SoGsene Bane $0. 52 
ONS Oy LOB = wes = ate $0.30 to .31 \ Ae hl ee Se cot Ae Seas ete men rao 
Feb. 1, 1893 Ere eS a Pree eG 3132||BS SHS DAN SAE Ae = 
iE ees 2G eee noes We Re RSE ants beacan Boras Son 220 
Ty OO t= ereietere= =~ aed 28 QOD Sciateoamnc oe een cette ree ee $0.28 to .29 
Noi POO See miele ia 26 pel HeDO S20 toe 22 28 ye aiccnne sieecine Wane Sora ocoseuaT | DE 
EGGS (per dozen). “i ier 
Dastern extra. State, 
Dee. 1, 1892 eee $0. 28 $0. 29 POs eC mance aioe lari mie / $0. 22 
GAN. By VS0B 4 cemcc as $0.28 to .32 | ook Be SNe eee ee | 24 
ati" Weed keh ees -36 | $0.34 to .35 eI ZOMEH S rictors sminels See icle 88 
Wec.2l, 1803 —. - 2 5-s2e5 27 28 - 26 . 28 S DO Al Rana pare | Beal 
DED 2) LOO. one simi - 26 . 24 . 26 OOM ee eer inne apie | $0.19 to. 20 
WGie b LOO4: ce cleje see .18 16 cai Ba Gees Meas sarees mee” 3} 
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Wholesale prices of principal agricultural products at leading cities in all sections of the 
United States--Continued. 


CORN (per bushel). 


Date Chicago. Minneapolis. | St. Paul. St. Louis. San Francisco. 
NOeeee No. 3 yellow. No. 8 yellow. No. 2. No. 1 wihtie.* 
Decal T8925. oases $0. 42 to $0. 4042. -- = ee 5 $0. 39 to $0.40 | $0. 384 to $0. 38g) $1. 125 te $l. 15 
DIN hay OO aioe rs eres SUR wat 405 $0. 36 37 . 38 374 1, 073 1.10 
eb MN S082 ee ee ee 44 . 443 40 40 41 . 40 -403} 1.028 1.05 
Des Aj1893 sae ence . 84% 353} $0.31 10 . 32 83 34 84 . 90 - 92h 
Amel OO bate meatier 84h . 854 32 moe 33 314 318 9d -94 
Help deS4 a unopaeees » 85k . 358 8231. B24 3 _ 33h 3321 90 91k 
WHEAT (per bushel). 
|No.2red winier.| No. 1 northern. | No. 2 northern. No.2 red winter.| No. 1 white.* 
$0. 714 to $0. 713) $0. 674] $0.62 to $0. 65 $0. 682, $1, 264 to $1. 27% 
ote : 724) - 66 . 61 -62 | $0.67% to .68 1.27% 
138 Ail weak .65.|  . 684 683! 1.27% 1.28% 
. 63 NOOSE Os . 58 5O8| 1.024 1. 033 
. 604 59% 58 59 568 56%, 1.022 1. 03g 
603 . 60 si) 603 56} 563) . 98z 1. 00 
OATS (per bushel). 
| No. 2. No. 3 mined. No. 2 white. No.8. | Mond 
DS CHLSLOG sae reat ! $0. 313) $0. 313) $0. 314 to $0. 32 $0.31 | $1. 273 to $1.3 
COIs Syl CY Sec sae | $0.80 to .31 | $0.284 to .29% 80 =30$ $0,314 to .32>| 1.32% 1.35 
BENS) bone Wes tsk! Aye ae | 2 «O23, (ee . 328 Pot al ets 1. 37; 
Weer ek S93 eee 283) Broth 20 274 o2teb 105: 1. 07% 
Sih Oey en oe oer .29 993] 26 Py 23 Deu Lye 527a\) 1.00 1.05 
Beh, TylS94s-2 fees eae 28 282 . 263 28 283 1.15 117% 
BARLEY (per bushel). 
Fair to choice. No. | Choice. No. 1 chevalier.* 
Dee. I, WSO sae sere cere $0.50 to $0. 58 $0. 33 ee $0. 38 $0. 62 to $9. 63 $1.12 to $1.15 
OM Se VBOB. so. a oe . 52 - 65 39 40 . 60 1:15 1.17% 
Heb. P1898 Goce Cas ce's «42 OOM erase raitat-( la gee . 60 pia 5) 1.17% 
DOS ALES ose skeet . 46 . 02 389 -40 Soy 1. 15 1.17% 
SAD e lS OL Ses ee sciate .42 209 - 38 | a ia) 1. 17% 
Meb.s Is otote ants | «dt Sas oetspoeide ee ieecneieias | .52 SOLcbel 8 oe on sees 
HAY (per 
No. 1 timothy. Wild. Timothy. |Timothy, Fancy. | | No. 1 barley,* 
Deer lh USO eer aa trate $11. 00 to$12. 00 $8. 00 to $8. 25 $8. 00 to £9. 56 | $t2. 50 | $8.00 to $9.00 
See oloos same asa 10. 50 11. 00 7. 50 7. 00 8.00: 13.00 | 8.00 9.00 
ARE PET SOS os rae spate 11.00 11. 50 7. 00 8. 50 9.00 | 14. a bo OO 8. 06 
DGGs UeHSOS. = ee 10. 00 10. 50 6.00 6. 5C 750 8. 50 1255 | 30.00 11. 06 
OA Sl OO4 eran scisie cm 10. GO 10. 50 4.00 5. 00 7.00 8. 00 12, 0 ‘il 10, 00 11. 00 
Wiebe te S tee ems 9. 00 10. 00 3. 50 4.00 7.00 8. 00 12. 0 ° | 9.00 11. 06 
COTTON (per pound) 
| Midaling. | 
TDP TORA RC Pe rmeiee camalben oo sy ps SEN PT eal nce e teOM Ls en NERS ie $0.10 | 
HC WiC ha tis Re oMirei Bneal tet ne Oa OE apHhe Remar s Oo SMCCIoNSi ne aE ise eer 
aE SY OS Regge Pag ll COMA EER EN SPL eee ial peas UT Re NS aH de ye, Oh pr ome 
a Ue ake slo) ee ey Mier U Ny ey ~ ASG ENS rte ee AAr Sr oo] ee Ne ged 
Sn ey SEL. Bye ara Ream Antec Gone Hed sickee NS ore RAAT coon | 
TRS pe EY eee cl yay Nera gat deve oe he Ss ae Lae arene CURE 
1 
BULTER ee C pane): 
lnro. 1 creamery. Oreamery. Good te choice. 
IDO Grell AE ORs ers sine inetis si ela ee tno eens Gees $0.25 to $0.26 | $0.27 to $0.81 | $0.24 to $0.26 
ALTAR UO eaian ects Sra. mse babes 0 alsse toe ate e ae ool ae al reabet ate eitotehs oe . 20 arly . 28 +32 oo) nae 
PG aL S OSs mlae setae [ene ieinies eerie ee eee reise Cee 125 26 24 30 i) 24 
DOG: NG L803 <= eos na eepe ins oe eee acitictadease cee eee app 25 2d 28 oc _ 26 
CUE SG Hs UES eoc celine lcOamy ooodece aodlnaa saan ono deeds 22 FO 24 . 28 20 22 
SOUS Sa ee SEES Shoe neon Mba o tense on cose onsen tannueeeas 22 23 22 28 29 22 
ECGS (per r do: wen). 
Choice. 
Dec. 392 EO R2OrLOL AO nee ley, Ree eae e ew ee $0.21 to $0.22 $0.22 | $0.374 to $0.40 
Jan. 8, 1892 2h oie Me oats. aetna 28 24 993. .35 .37 
Hebe lplsiss eee 29 SOO selene aaah mee eet 30 sat OTe 128 30 
DMecsel SOs eee eee 224 AOE NAICS Ee ope Menem 21 399 Oe . 36 42 
Aint eg a. wee £20 DM rend a ceere Mere eae Qk 29 . 184 27 -30 
BCS) atl Baht eo ncee Apts} PUBS TAS tasers: See 15 16 112 21 23 
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Wholesale prices of principal agricuitural products at leading cities in all sections of the 
United States—Continued. 


TOBACCO. 


New York. | St. Louis. | Louisville. 
Date. a Missouri Bur- 
| Pennsylvania Old style, me- 
Sera ars ley leaf, me- cee. if Burley leaf. 
seed leaf. diuanrto good. dium to good, sec A. 
3 * a Se Stee ae | | 
Per pound. Pex pound. Per pound. Per pound. 
GON SOO ate che citenices Secon eee $0.11 to $0.15 |$0.10 to $0.13 | $1. 06% to $0. 083) $0.09 to $0.10 
Jan. oi LOOSE rae aoe shee tse eoe tes a.i1 -15 - 10 -13 - 06% . 084) ~10 -12 
Feb. it LBOS Feiner wn ape vie sees aia. 6.11 TLD oi peweak Gh 15 - 063 . 083) -10 12 
(Doe MIMM ROStS Aaa cea mao. coun 6. 08 .10 | .084 =~. 064 .08 09 .10 
Rani eI SO eee ier cen d. 08 .10 | .08 t0n|e- 07 084) 09 10 
Feb. 1, 1894 ...-. Selontcteeaine aie eee e. 08 10 08 10 07 - 084) 09 10 
@ Prices for January 11. ¢ Prices for December 7. e Prices for February 7. 
b Prices for February 8. d Prices for January 8. 


~ 


EXPENSE OF RAISING WHHAT AND CORN. 


In consequence of numerous inquiries relative to the cost of raising 
our principal cereals coming from both this country and abroad, a 
careful investigation has been made by the Department of Agriculture 

as to the cost of raising the Staple products, corn and wheat. In view 
of the present low prices of wheat prevailing throughout the world, 
the results of this investigation are of unusual economic importance, 
and it is believed that the time has come to sound a note of warning 
against the exclusive dependence on the cereal CLOps, and in favor of a 
more diversified culture. With wheat selling at 57 cents and corn at 36 
cents a bushel in Chicago, it is impossible to. escape the conclusion that 
a rotation of crops would be more profitable to our farmers than a per- 
sistence in exclusive wheat-growing. 

The subjoined tabular statement will show that his time and the 
interest on the money invested in his land have been included in the 
actual expense incurred by the farmer in the production of his crops. 
The following items have been cousidered in making an estimate of the 
total cost of raising wheat: Rent of land, manure, seed, and labor, 
the last of which is subdivided into preparation of soil, Ow ing, har- 
vesting, thrashing, housing, and marketing. In the case of corn, the 
labor consists of preparing the soil, planting, cultivating, gathering, 
housing, and marketing. 


Cost per acre of raising wheat and corn. 


Wheat. Corn. 

Sa O MENG Bases eo soaGnc Babe Sas Monee ee pacme: HAE ae MAE err oS Bee aE $2, 81 $3. 03 
GH e eae Le Ara cibcmed ne cep eSEOr SC SoC OeeseeonoT 8 ros qe SOS ODAC EOe 2.16 1. 86 
PATS AU CeO UO UI sepcte eo ates eet a ein oer win a aise oreo nia) e Sa ale mi iataetnieia= ~ taal =inimislavomeia= 1.87 | 1. 62 
CREWEOR Hanno asus sob bonencnoane: SEaeSceneses Beets relates eVaraemtar Sana SasseOde ae SUM ee assose 
SOwge OP oO eraiNee eacadabpeSncsagnser sadedee Saas act aUsETe HOSES Soe poSresaras 37 42 
CON UIN ERIE, Se eae Gace oe SOR eH OS ROBB EASE ne SRO Ga cen ase Nonna Jabbar Mees. apse OS ces le aneaaoer 1. 80 
Mary sbi g-OL SauNeLI NS eictciaje ep ena a =i wine ie niwininie Sella civieiee weil we Se ate miainie 1.19 1, 22 
22 NS) ANE s Sepa pboc asa seco uObaeone Go: eee SBE USI Os 5H6 CBSO AOS ON ae Danecenqaenoocond 208 Seen 
HOusing. ------ 2.20 2 eee nee ee eee cee wen eens 37 50 
Wifi Ne pha Yes sesso ich ciclenas crac ce MR OOE eS BAS BUH SB BOC CSD OD Dan Ss soee aia S Sse a ore 76 1. 26 

TUNE de cbanabogoséesopsons ob nASoak docu cheba Hees SuHEe: ac Gaara On aee ce Meese 11. 69 | 11.71 
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In the Statistician’s report for December, 1893, the average farm 
value of wheat and ete produced per acre was stated as follows: 
Wheat, $6.16; corn, $8.21. This would show on the face of it a virtual 
loss to ‘the farmer of $5. 53 per acre of wheat and $3.50 per acre of corn 
for the year 1893. It must be remembered, howerou that besides the 
production of the grain the farmer has the straw of the wheat and the 
stalks of corn, which have in some sections of the country a feeding 
value of about $5 per acre, and that while the cost of production was 
about normal the price per bushel of wheat was unprecedentedly low 
and that of corn much below the average. 

he fact that the farmer is allowed average rent for his land, and 
wages for his labor, in the above calculation, “should also be taken into 
consideration in computing his profits. 

The results have been derived from individual estimates made by 
over 25,000 practical farmers in the case of wheat and over 28,000 in 
the ease of corn. A second set of replies was received from over 4, 060 
experts, i.e., the graduates of various agricultural colleges now engaged 
in farming, and this result tallies very “closely with that obtained from 
the general Haaeey 

The following statement will show in detail the figures of cost of 
producing corn and wheat by States and sections: 


i a 
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a Estimated cost of the principal items and total cost in the production of wheat and corn by 
States and sections per acre for 1893, 


“ 


[Conselidated from returns from nearly 30,000 leading farmers scattered throughout the United 


HORASAQHAL oa | wo] Aro aed 


States. ] 
Wheat. 
H re ft i en a | 3 fa 
® oe 
me Ba | = 
: ee =. #2 . ; E 
States and seetions. | § 3 ee bp S eb é ‘s 
5 , laa rss feet as ene Hs 
See eee eA Redne sinha Ver) oon 
See ee eN i eet ee toa ie 
5 3 on a a a 6 a oS I 
es Sa Poe ge ee ta |e = WR ie 
: | Bush. 
MMisine ote disi sc. <: $3.43 $4.96 | 3.39 | $2.30 | $0.44 | 92.21 | 2.28 | $0.79 | $1.21 Is2i.01| 2 
New Hampshire ..... 3.74 5.59) 3.73| 212] 271] 2.49] 2.311 .g0| 1.48] 22.97] 1-7 
Vermont ...-..-.. 713.51. 3.78] 3.171 209] i51] 2.24] 1.80) [68] 1.24] 49,02] 23 
Massachusetts.....-.| 4.08 5.431 3.83] 1.80 72 | 2.58} 2.63 96 | 1.79 | 23.82] 2 
Connecticut. -...-..) 6.31 4.81 | 4.09 1. 50 51 2.83 | 2.72 ES 2.7 26. 34 1°8 
= S eeeenee Su = ma #3 
New England ..| 3.52. 4.41 | 3.32/ 2.16 52 | 2.27] 2.09 73| 1.27] 20.22] 24 
New Vork ........--. 4056) 5936. 13:01) 04.64.) «14a an4e || tidal 60/93 | toca) | euaeo 
New Jersey --2 2.2. . A Ol S6nt2 4) 2.50"|) 2.53 ppsielpe is' 1,58 66 - 80 | 20.29 1°8 
Pennsylvania-..-.---| 3.70 | 5.01 | 2.77) 1.32 48 | 1.39] 1.42 64 -89 | 17.60 2 
WetAWaALe j.. seek 4.67 4,15 2.40 1.10 57 eda 1.30 59 710 | 16.59 2 
) Widdies.-2 401| 5.16| 2791 1.40) .48| 2.40| £43 63 | .88}1818| 2 
Maryland ...2..2..--- 3.64| 3.48] 242] 1.11| .49| 1.17| 1.35| .58| 1.04] 15.28) 1-8 
Mirginin®. 2 che 2.54 | 2.83] 1.92] 1.03 47 |= 93] 9293] 630.) s92ul 1k. 871) acs 
Worth Carolina....--. 268) 177 | L549 Toy Sis a eee millers |) ai 
South Carolina....... 2. 46 2.12 1. 20 1.05 26 Shea . 89 33 . 64 9. 66 rt 
(S6oein eccae len. | B44} 248 1198 | — 0% 371 .74|° “88 30 | J67 1 On7BId ag 
Borda Mewes is Seoul es 20st |e 29 | 1.34| .72) 1008} 1.03] 13.45) 1 
Wlabama.....--...+-- 2,35:| 1.961. 1.45] .94 Sle etl ences 3 |e 7eeletohae ee 
Mississippi . _____.-- 2.51] 2.07] 1.69] .98 52 | 1.03! 1.14 53) Lot | ie4e a 
Lowisiana......-.-.-.- 2. 23 2,42 ES 1./23 48 Soil 1, 32 51 1.2 12. 52 a 
TEC Oe teens Sane 3.13] 1.47] 1.59| .79 39/ 119] 114 299| 178) 40.77) 1 
Agkeansas' 5... «soe 2.60) 1.56] 1.42 84 33 fail ee 23 g2| 9.63] 1 
Tennessee -.-.--..... 2.66 | 1.24 | 1.60 80 35 97| .88 23 63:17 9.36 | 2% 
Sonthern....... | 2.70 | 2 Go: pt Leak vai oe “Vos ls 33-4. v0.90. 98 1d 
1 ——— =F <= es = — = — 
West Virginia ....... ; 3.271 2.92] 2.30] 1.12 47 | 1618 | 1.02) -41| .89| 1258) 4 
Kentucky ....--..-.-- 331 1.66.) 167 |. 191 A) Law lomo sad Aeros eee | 
Tene, as shoes 3-72 | 2.08] 2.46] 1.08 fee) cogn | all 35: |r eG |e 2k 73) Theor ee 
Michigan ......-..... 3.05 | 2.86] 2.73] 1.21 a5 Se] Lat} ceds|) 5925) assea hy 
Andianae ce. seek 3.55 |) 202) 2038) ol 40° 1.43 | 1.33 || 338 264! 12.3 1 
An oisee ee cen 3.68 | 1.76 | 1.58) .96 29/ 1.13] 1.93] .28| -.54|11.45] 1 
Wisconsin ........... 2.91 | 3.09] 1.89] 1.19 9851 cleat ule ieitall 636 |b: f 1okoasl met 
Minnesota .......-.-- | 2.96] 2.35] 1.651 .97 38 | 1.22| 1.02] .28|  .61] 10.74] 1 
Tow ares ee ee aes | 273 | 1.40] 1.37] 1.06 24/ 1.10] 1.06] 24! i541 9.74] 4 
Missouri......-.----- 2.61| 4.52} 1.52] 179 BO ted) 08 228 | 268.) sort) a 
agansase alesis ke eee | 2101 127} 1.40] .66 op WedeooelisT3 lu 280N|- .58)|) O04 
Webrasla.. + csccs.5.| 2.17 | 1.63] 1.39| 2977 281 111| 107] .26| .54|/ 9.22] -3 
South Dakota ........ | 1.52] 1.42] 1.551 .92 31] 1.12 97| (25| [61] 8.57] 1 
North Dakota........ ' 1.63] 1.49] 1.69] -91 UO AOD eraos|)  815|- 075 | “qneadag 
Western ....... | 2.62) 1.85| 1.80] .92] .36] 118 1.18] .32| .66] 10.89) 1-4 
@Wolorado! ote 3.08 | 214| 2.65] .88 39/ 1.90] 1.39] .52/] 1.43113.78| 1-0 
Ritalin ee ee 5.24] 4.441 2.601 1.04 361 1.81] 2.04 65] 1.54] 19.72] 1°5 
PROP gars Renee oe oe 3.47 | 1.35 | 2.31 95.| 535 fe d53" 15.63 59 | 195 14.134 175 
ai allen s slicers’ | z : 
Mountain region.| 3.88 | 2.70 | 2.29 95 371 1.781 1.66 58 | 1.59| 15.80] 1°3 
Washington ......-.. 4.17| 3.89| 218] .90| .36) 1.70] 1.81 6y | 1.37 | 17.07) 12 
Loon cee eee 3.21 | 2.61] 244 92 31} 1.25] 1.36 50 | 1.20 | 13.50] 1-4 
California ............ 3.171 2.381 1.96] 1.08 31} 1400 tha 54 | 1.32] 13.51] 1-4 
=} 4 = eit a Me 
Dacihomeeese-. 3.311 2.62| 2:02] 1.03 Bou meer mein 55 | 1.31 | 18,98 )umad 
fa otal nection on: 2811 2.161 1.87|  .96| .37| 1.19] 1.20| .371 .76| 11.69] 1-4 
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Estimated cost of the principal items and total cost in the production of wheat and corn by 
States and sections per acre for 1893—Continued, 


Corn. 
B Tw 
A 24 =| | 
mS Eg | Nas 
States and sections. Blas Dye oy ; tb 
gus So ci eet alla zal a ‘i A 
3 z g - : Az fl & S eee Ey 5) 5 
2 | a one ome ee 2 os ee 
5 @ 082) os a a & a 6 
a ra NT paiaie mee “VEG A Sls eo Mr eRec RI 0 
Maine...... i Re wearer $3. 69 | $5.10 | $4.06 | $1.73 | $3.27 | $3.49 | $2.22 | $2.25 | $25. 81 
INGiwellampahineyss trees. aeecese eee 5.01 | 5.49 | 4.73 1. 63 3.77 | 4.69 | 2.45) - 2:71 | 30, 48 
RVZERITIG Du emesis ore ea ancina Me aes 3.98 1. 12 3.45 dea 2. 12 4.58 1. 66 1.98 | 20.60 
IMassaeinisettsreancce ce as cheernere dn 40) 6. 65 4.3 1. 56 eee 4.92 2.48 2.40 | 31.43 
Connecticubstsoee sls ci sbeese 5.13 | 5.88| 4.63 | 1.72) 3.99| 5.25| 2.08] 2.92] 31.60 
New England .......-.2...--- 4.76| 4.69] 4.21] 1.51| 350| 4.77| 213 | 2.46; 28.03 
Naw Vor Soi pions k videos 76") sedi | a8. 471 se ee. be a9 area ney eam tage amar 
Nie wVa OLSON es eo eee one caeene | 4.31] 5.78 |-2.74| .74] 2.96} 2.48] ~.86| 1.401 20.57 
Rennes yivanlav.ccces se sees seat 3.84 | 6.29 | 2.99 .69 | 2.64] 2.54 Prine ilbtay a yl 2atee 8 
Delaware sctetace cee tn ae ee: 4.54| 3.26) 237 | .69| 2.22] 1.73] .61| 1-10] 16.52 
Middle’ ae hemes ee | 4.17| 5.99| 2.95/ .74| 250] 270| .99| 1.49| 21.58 
Maryland sao co msaoe eee eee 3.821 3.12| 2.52) .62| 1.91] 1.96] 1.45] 2.05] 17.15 
VAL oinia eae a coat eee 2.90 | 2.92] 1.99] 153] 1.99] Lin] .68]| 1.50] 12.92 
Northi Carolina wen ueet ae ee 3.54 | 1.90] 1.49] .49| 231) 6 49 | 1.01| 11.91 
South Carolinase = tases qeeane ates 2 AGN 107 e2D chee MSGi ieee Orel eas 39! 199] 10.04 
Georainteaceees Svea eae 2-87 | 91:76) 91-96 | 649.) 0-017) eac08 431 1.03] 10.14 
BLOT Se Se nein ae Geis, hae 2.291 2.16] 2.03/ .70] 2.82] 65 60} 1.21] 12.45 
ANA DAW Ae a cecinienccere Motate ts oatsmie ore 2.44 1. 83 1.39 . 62 2.45 . 68- 51 AS LOT 
MISSISSI DD ae eet nee eae eee aes 3.06 | 2.15 | 1.42 | 78 | 2.49 . 80 58 | 1.48.4 12:76 
LOUIS Raia cn stowe sue ta sates cee 4,12 2. 02 1. 66 ao 23 , 82 61 1.42 le Say é 
AU ey Ree ae OES oe See: 3.08 | 188.161 | 147 | 1.984 8 47 | 1.45 | 11.70 
PAcclranaals cuseeeeeee ie snes 3.07 | 1.75 | 1.441 260] 2.58) .91 49 | 1.59| 12.43 
Monin 6aseOeser See eae aen bg a 3.35| 1.46] 1.52| .45| 2.23 83 52| 1.42] 11.78 
Moutherat ccc ikceae, 3.00| 2.89,| 1.52) .53| 224] .80| .52-| 4-31 | tet 
Wiest Virginias....churec sss en0deos | 3.361 1.65| 231/-.60! 252] 165| .g¢i1681 15.11 
ARCOM GHE KVicmc semis seat eae oe 1) 4 25 neyo ale oma y) ace 2. 28 PS eo IeAE 3. 24 
GiNeren See eRe Sinica oe ek 3.94 |'1.92] 2.49] 146] 2.08] 2:14} -80] 1.39] 15.22 
MU CHIGaT een eoeans eau ee 9.92°| 3,00 | 2.451 (50} 1.90| 2.711 861 1546 /) 15, 10 
Sind Maes A eae eee, 3.76 | 1.87| 1.961 .38] 1.82] 1.43] ..48| 1.25 |~ 12,95 
Fl Ste eee ees eee 3.82 |: 1.85 | 1:50/ .30] 1.50 | 1.299] .40] 1.10] 11.76 
WHsColsin ce eatcks Sete es 3,16 | 93,59 | 2:01} 144) 1968:1— 2: 320s 701) 1nesu tnes3 
AVIS NG SOLAS en ie yet aaa aerate 2.980) 9.86) 72 \ 287 le 1 GOuls 1.78 = e4Gule TedGimlonaT 
TSR coe al ace cuneate an 271A (OS No 1 Adsl) 2228 | 1,33; 121.32) Wedd 1nd | emmonOD 
MISS OUT Sectetne eee me 2x01 (0. 87.) 1647-|- onB4el 1) 6941]. 1508 1 = 40s -tesoul men ONeO 
isn SARtace ota eee en, Coe 2:20 tet65|. fe O41) s8dall| ot 145 eet OSwin erase fel 02h maeGke 
ENG OTaSI ahr mee ote ee ere 2.190! 1562) 1.98 | 280) 1168) 1096) 40) |) nanos) ona 
South Dakota taco eee 152) |\ eso Sie 50 eso eel, Sie |aet 3a aises3.-|(etient eases 
NGrtiaDakobans acca men man euiaten 1.20] 164] 178] .47| 118] 162) 47] 1.25] 9.61 
Winsseita cede wo ene 2.981 1.621 1.59| .34/ 1.53/ 1.95] .45| 1.92 | 11.08 
Wolorade, grater ss eae 2.40| 2.45 | 1.94| .49| 1.40) 1.55| .79] 1.56| 12.58 
LORIN a eee ne neti Meet een 5.47| 4.42] 2.85}. 1.79] 2.69| 2.71] 1.391 1.71] 22.02 
TAS HONE Le eee os 3.82 | 2.50) 3.23 | 1.38] 2.98] 2.72) 1.541 3.20] 21.37 
Mountain region......+..---- 2.61| 258] 2.01| .52| 1.50| 1.64] .s4| 4.59| 13.29 
A = = I ant = = —— = 
Niachina tones heen eee ate 3-24 |) 8.40) 12ri01| SP59l| abe |) 1.74 92 | 2.08) 15.59 
Onion ci eee eRe inl 3.59| 3.71 | 2.45 |- .68| 2.30] 1.59 74 | 2.12 | 17.18 
California cea deme e ceten oe 4.82] 4.30| 2.60| .69] 1.98| 2.08 | 1.74| 18.92 
PRGiHo.; Chen ate eee 4.50| 414] 2.53] .68| 1.98| 1.98| .73| 1.821 18 36 
Totalesset shes cee ms 3.03 | 1.86 | 1.62 42| 1.80| 1.22|/ .50| 1.26) 11.71 
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- Estimated cost of the principal items and total cost in the production of wheat and corn 


A : by States per acre for 1893, 
[Consolidated from returns from Gyer 4,000 experts.] 
Wheat. 
| \-o eet tu 
2 1 Aaa io 
=n HaReSt coal 
mm A eS) | sl 
aie poe evaees | gees | E 
States. 2 2 Ff By Z } Es sh : &b | ise g 
Se lea LOS a Se z a 2 5 & Sees 
3 (4 | & [m n wa et liom es eo) a a < 
- - ——-| —| = = ~ ‘| } 
; ~ | } 
| | ' | | I ‘Bush. 
MainGepeccee ceca: | $2.90 | $0.65} $3.77 | $2.44 | $1.32 | $2.38 | $9.63 | $0.58] $1.13 |$26.80 | 2 
New Hampshire ....- { 4.40 }-5.00 | 3,42] 2.40 90 |> 2.92 | 1.56 .50..|- 1. 08 | 22.18 2 
MiGTIMVON Gee cerns 2.91 6.08 2.57 1.98 OO) 2864 108 . 42 . 83 | 19. 00 pyc} 
Massachusetts ----.-.- 5.39 | 11.84 2, 82 1.82 53 1.90 2. 42 67 1.42 | 28.81 19 
: RNOCoM sland. wereace | alec li Ro aNE Ebr Rac Genre ome scl pCa eeed| is eee |aS.cjas se etc nal ee Sees eee 
Connecticut......-... 5. 36 8. 50 3. 66 1.74 .37 2.3 2.32 - 58 1.25 | 26. 08 5S) 
: BNO ty SONIC Somisre cies 4,02 38.74 | 2.89 1,59 47 1.52 129 2oL 84 | 16.91 1°8 
| New Jersey ------- wel, 404d 5.20 | 2.201 1.44 SOOM al oou mele d, . 69 85 | 18.08 es, 
¥ Pennsylvania ..----.- ; 3.79 3. 80 2, 66 1. 23 . 46 1.34 1, 26 .59 | 75 | 15.88 1°5 
: Delawares..=2---2+--- | 6.72 | 6.25 3.97 3. OL 1.27 1.95 PHS 72 | 68 | 27.12 2°6 
8.19 | 3.44 2. 26 1.03 | .48 1.08 1.16 ol | 79 | 13. 94 1‘4 
2.25 2. 43 1. 85 OL -47 88 83 Bre) 81 | 10.75 1°2 
4 2.61 2, 31 1. 48 92 38 69 73 28 60 9.47 li 
1. 87 2, 30 1.18 98 weak ; 69 GL 32 60 8.37 1 
Georgiatc-a--- ---- > 2. 43 2.41) 1.2 gL ars!) 69 .81 22 55 520 at 
A Florida.-.-..- SbS2 G26 98 SARS. oo Eee Aue ae eal Doetoek loosanr ul SaaS Senet Sar camee rea ase! incite 3c os 
a! Aa Ae onany eles oe 2. 29 2.45 1.48 Pa 39 . 70 Hike 25 54 9. 05 1 
c NEL GSISSIP plese =i) =nic.- 2.35} 3.09 | 1.48 | 1.05 41 Bole le Lan 37 -75 | 10.30 1 
3 Mouisiana oj. .=..--52=- 200 Getz oLO site eed. 20 -10 | 1.08 Sib 38 -58 | 8.97 1°3 
4 WSK AM as ae tse teisoete sr 2. 68 1.78 15) 14 36 LAG .93 19 - 63 8.13 nis | 
. PATKAUSOAS wre stein c 2, 61 2. 25 1.51 ~ 76 32 94 REL 19 Biel) ice AS) 1 
Tennessee.......-.--- 206A 21-30) 4, 490 ney ee Shel 1g 93 "nO 221 55] 8941 4-1 
2 West Virginia .--.... 2293 2. 08 2. 28 1. 06 53 1. 06 93 36 hte Th. oo 14 
Kentucky-.---.-:.--- 3.14 1, 89 1.57 . 85 34 1. 08 22 . 30 . 63 | 10.08 1°8 
Oliver seace SStacshcsees 3. 70 2. 45 2.44 1. 00 45 1. 26 1.40 42 - 74 | 13. 38 15 
7 WE ONT Ror tt, Bee noeeritS 3.138 | 2.32 2:68 | 1.12 33 1,35 ileal 38 .79 | 13.32 8 Ey 
Ra TaN Biter sete re at a.a 3.47 1. 84 191 85 35 1.10 1, 29 3L #h8 | 11. 705)" 1:3 
BUM OS meee eer 3.50 |. 1.75 1.45 84 25 1.03 1.10 2L .49 | 10. 62 1°3 
Wiasconsings = te.-- + 3.06 | 3.18 1.68 1.09 42 1, 08 1. 06 35 .82 | 12. 94 NEG; 
Minnesoba 2.2 s-4-.-< 2. 19 2. 94 1. 65 »95 35 1. 20 1. 02 23 -48 } 11.01 15 
LONE DESC AG Aeon p obese 2 TLS 18i 1. 35 799 23 1.11 . 98 24 Baal | SBS) 1°6 
SMASSOUW jo\= sore ore cro > = 2. 60 1. 85 1.74 . 68 27 aI $7 384 -58 8. 94 1°3 
é IK ANSASLE Me career in 1.92] 1.83 1. 40 . 63 31 1, 22 iba 25 . OL 9.3 el 
; Nebraskan Seen ==. 2.09} 1.63 1.41 78 25 Toy. 1.00 22 -53 | 9.02 1°5 
4 - South Dakota-..-...- 1.58 3. 08 1.52 19 3 1.11 91 21 49 | 7.52 1°5 
North Dakota ..'.-..-. SESS i cot Wt Hs) 1. 64 27 3 1.05 1.19 25 bt | 7.48 1°3 
MONtANA cea ee = > 4.04 | 3.50 2.46 | 1.28 39 LTO) plea - 68 ay Wed a alors 
A: Wyoming .........-.- Dia eee 2.00 | 1.05 TS ue edo eI OU ie 16. |. IGT) | 0) 35%see ab) 
; (Colorad 08 e = =nisae esse 2. $1 2. 09 1.98 88 . 38 1,52 1. 36 -43 -90 | 12.45 1°0 
New Mexico ......-.-. 4.8 4.58) 2.25 99 88 1.88 | 1.66 «44 1.53 | 19. 01 1°53 
PATA ORA eerie eens as cease Soke SSe8 tocllecete Sal looeese al peeramee honerers oes aoe Sasso eceSalines sc 
LURES US Adensonscogaanae 5.92} 5.54 | 2:69} 1.12 set | al Ol) aes 71 1.54 | 21.72 17 
r NENG no eRizn ae Bante Soo senel See eae S eRe Bea Boaebodlian scser peoopes Penne ae eee ses eee eee re) as cic 
METH OS ees Ha ceisnies 2.45} 1.75 | 2.23 - 90 82 |- 2.10 | 2.10 oO 1.77 | 14.19 1‘4 
Wiashimp ton... -.- 4.03 3. 06 2. 22 = 91 33 1. 55 1.72 - 56 1.57 | 15.95 i-4 
Bie TOnG SOD. esse sie scars «cre 2.83 | 1.76 2. 06 ~85 33 1.3 1.33 38 L257 lige Sie eee) 
California -.....--.... 3.41 | 2.71 1.94] 1.02 20 1.39} 1.12 o480" Dido 18st hes 
=| = | Se, 
General average....| 2,75 | 2.34} 1.85 . 87 ODE meter! (allime desks 33 .69 1 11.481 T4 
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Estimated cost of the principal tiems and total cost in the production of wheat and corn 


by States per acre for 1892—Continued. ° 
Corn. 
a A 
I BS. | | 
: ages Bee | 
States. aS Dao eh pitas “ 
AsO tells ae on hells cei a} gece stems 
» Vea os & ec i ee 3 7) | a { S 
ma | mz es aoe Ee ot 6) o i a a 
IVE GM Gvatay oe Aan siuele w cies alee 53.4 9 | $3.90 | $0.34 | $1.66 | $3.50 | $4.87 | $1.13 | $2. 72 | $33.5 
New Hampshire.-.....------ a 09 | 4.27 -26 | 1.00] 3.86) G4) .80} 2.93; 32.80 
Wanmolut thee cao en eee ae 8.5 9.36>| 2.91 ~ ot 1. 28 By Pe) 5.41 TS: 1.83 28. 68 
Massachusetts. san. <--s--- Ae : 4,12 3 1.50} 3973) 6.92 | 1.37) 2.42) 43.58 
imihoder leaden sete <= : ; 4.06 2812 W864! 3.4% |, S041 125" 2th 3s 66 
Connectiowt :oac sees. oes : 12.70 | 4.36 6285). A207) 3.58.) 45505 TOF | 1G seis 
INO Wie Olieasanomtmerete cites = , 5. ; 3.11 Beas T'S) 2, 52 4,34 os this 1.30} 22.75 
New Jersey ---------- A, 6. | 2.53 .16 77 2. 33 BolD 1.05 1.40 | 22.06 
Pennsylvania 2 f 4,37 | 2.89 18 64] 2.03 | 2.98 14.) 1.35 | 19.07 
Delaay Aro 6 alae Seine oe 5 2.67 4.48 OT 1.97 38.25 4,35 1.16 1.385} 27.51 
Reker Ol nerec chen are eieeetet a7 5 2.93 |. 2.26 14 52 107 2. 28 - 66 1.41 415. 37 
ASAI DICH = ri eee gee ; 1.8 1. 84 ob 47 1,72 730. - 48 1. 23 11.78 
Nori Cerolina, <2. ssc. <5 F 2.% 1.38 15 3 2.18 . 96 35 -93 10. 79 
South Carolina’.....---...-- e 2, LBs it 34 1.95 a4 .3l - 66 8. S8 
GOL asasecesews ca eee & 2. 1, 20 14 41 1. 93 eufil «od . 76 9.3 
Hiker dasiwee aac vane cece . OF 3. 66 1.56 -16 66 - 68 - 98 -58 ~ 84 11. 42 
UNA enti eae aero sanboc 2.31 | 2.08 1,28 Bats 48 2. 34 ik: 44 -81 9. 83 
issippi 2.7 3. 11 151 zag 48 | 2,55 eis) 61 ae 3 11. 22 
3228 pl 2e87 1. 69 20 oT 2. 30 1.92 . 58 93 11.39 
2.48 | 1.83 1.41 ols 44 1.79 ~10 .39 #93 8. 62 
2.90 | 2.21 |» 1.42 .13 44 2.46 - 96 -49 1.18 9. 86 
MENTIGSICOs Sheeeoa- Heace el Br227|) 2641) 1550 13 36) 2.157} 1.14 oA2 4 1523 20085 
West Virginia..-.2---2-3-.- 3.29 2,09 | 2,32 18 | 5S 92.58 | 2.085). T6n WSs ad ae 
BGO bt Obs viens ere tel eireie 4.35 1.0L | 162 =i) 40 2106) |) =1s525)" - 2:65, 1.32))) 12.34 
PIRI. a ecnc teem aeies se ec 3. 93 2.33 2. 36 15 42 2.05 | 2.60 . 60 1,21 14. 06 
DUNOUNIGy SAS a ec BeaEcse eee 3.22) 2.21 2, 40 eS 45 1. 90 3. 03 - 63 1.38 | 15.40 
SAAR ae seat Narco ne 3.79 | 1.88] 1.86 1 40 | 1.79 | 1.66 M4] 1.15 | 18.20 
iilinois 3288) AOL 1.48 12 | 2 1, 44 1, 37 -3 , 96 11. 73 
Wisconsin Bak 189 3. 25 29 | 43 1. 69 3.00 .47 1.35 15. 62 
Minnesota 2.28 | (2.93 1. 67 26 36 1, 49 2. 00 . 32 «98 |) 220/29. 
BROW meee basen nae Seta nC 07) eens 1.41 14 20 1.31 1.34 sie ile eual? 9. 63 
MISSOUBIR ano) snare cme ces Se 2.70 U7: 1, 55 .10 32) 1.74 1. 20 43 1.31 9.73 
Kansas... 2.00 1.88 1333 .08 | 32 Asal: Peat5) sous . 99 9. 30 
Webraska 2.02 | 1.60) 1.36 10 | 29 || Tide |= 2218 27 93 8. 82 
South Dakota.....2:--s-2--- 1.61} 2.46 1.50 Bal 32 1.50 1.48 .30 . 87 8. 43 
North Datsoba, <- .- 5.05.2)... 2 2.0% | 1.61 1. 69 42 62 D7 4) 164£ 44 "92 8. 06 
IMROTID ASA cic saree <s.cce Saoeret GEIB Es=o See 2. 88 56 1.00 | 2.50 3. 44 76 1.25 | 18.52 
WA OTL emaen Soemeee te saat Beste || tee aoe see See eee ar aa Peele amma ase ee ellac “See ke 
Wolorados se eeeace ecoseee 2. 66 2.27 99: 229 37 1.49 1. 87 47 1.05 12. 36 
New Mexico 3.86 | 7.88} 2.19 . 28 i 2.21 2.41 1.06} 1.75 | 23.08 
Betti When ao RASA ae AGEs Eero Aree een hale Rise Sea See cenal eee Sem Nene a Namen le SoD ea ie. 
{oin ilies paeeen esere ates sc 3. 92 66 | 3.66 | 253.80 
Nevin ay 5. a5 aaah es erage | sence all stereos oles al es aire ease ea ae a 
LG Pe Ree Ae erecta uaa eee : 5 lie O00 MoS 00 NPE aerate aes 19. 50 
Whashinetow aos. -soesa—. oe 2.507 4.00] 1.95 -43| 131) 2.70] 1.58 «50 | 2.01 |) 26599 
One Gon sar ee eee ost eeee eee QE) Meaooul esis BOS D5 Lal wl oe 88 “Ord konor 
Galitorminet nes cams £204 152) 2.50 | on 34 65 1 6k) orey TL | 2.66 | 16.52 
et | “| a ss) S| els 
General average .......... 2°90) 210) 1.160, 14 28 TOME Sil SLO ot Oge menrem 
| 
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REPORT ON FARM ANIMALS. 
HORSES. 


The returns of the number of herses show an increase of the same in 
30 out of the 47 States and Territories, not including Oklahoma and 
the Indian reservations; a decrease in 17 of the States and Territories, 
and a general decrease as compared with the returns of January, 1893, 
of 125,663—the total number of horses in January last year being 
16,206,802 against 16,081,139 same date in 1894. Aninecreaseis shown. 
in all the New England and Middle States with the exception of New 
Jersey. In the Southern States decreases have occurred only in the 
States of Alabama, Louisiana, and Texas. The Western States pre- 
sent a numerical decreasein Ohio, Michigan, Ilinois, Wisconsin, Kansas, 
_South Dakota. There is also a decrease in the Mountain Division, 
including the States of Montana, Wyoming, Nevada, and Idaho, and 
the Territory of Utah. The States of California and Oregon also show 
decrease. Prices have declined in ali the States and Territories except- 
ing Rhode Island and Idaho. Theaverage range is from $15.80 in New 
Mexico to $95.43 in Rhode Island, the average value being $47.83. In 
addition to the general depression, the low price of horses is attrib- 
uted to the rapid substitution of electrical and other motors-in the 
street-car service of towns and cities. There has been a slight general 
increase in the number of mules, the aggregate in January, 1894, being 
2,302,231, against 2,331,128 in January, 1893, an increase of a little over 
21,000. The average value of this animal has declined from $70.68 in 
January, 1893, to $62.17 the same date the present year. 


MILCH COWS. 


In spite of the financial depression, thereis a tendency to an increase, 
though as yet slight, so far as indicated by the figures, in the number 
and value of milch cows. This is doubtless due to the firmness in price 
which dairy products have maintained in the market. The estimated 
present number is 16,487,400, against 16,424,087 in January, 1893; 
average price, $21.77, against $21.75, and aggregate value, $358,998, 661, 

‘against $357,299,785 in January last year (1893). 


OXEN AND OTHER CATTLE. 


In the case of oxen and other eattle there is presented an increase in 
numbers over last year, but a slight decline in price and aggregate 
value. The number of these reported in January, 1893, was 35,954,196, 
at an average price of $15.24 and total value of $547,882,204. The 
returns of January, 1894, show the number to have increased to 36,- 
608,168, but the average price has fallen, being $14.66 against $15.24, 
while the total value is $536,789,747, against $547,882,204. The reduc- 
tion in the value of this class of stock is $1,092,457 and the fall in 
average price 58 cents per head, as compared with January, 1893. 


SHEEP. 


Sheep have suffered a rather abrupt decline in number, price, and, 
of course, aggregate value since January, 1893. The ravages of dogs 
are generally referred to by correspondents as one of the checks upon 
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the progressof this valuable industry. Aithough swine have, like sheep, 
fallen off in numbers to a considerable extent, the decline in price is 
not so marked, and a reaction toward higher prices is everywhere dis- 
cernible. 

COMPARISONS AND VALUES OF FARI£ ANIMALS, 


In addition to the general financial depression, the scarcity of feed 
is assigned as an important factor in producing the decline both in 
numbers and values of farm animals. The numbers and values are 
compared in the following tables: 


Nunbers of farm animals in 1893 and 1894, 


Ree Per cent of 
Stock. 1893. 1894. ay rease OF | increase OF 
! decrease. ‘ 

| decrease. 
TS HORS Shk.-g 5 der ee ionic MSS REDE ian Saeae 16, 206, 802 16, 081, 139 —125, 663 — ‘78 
AVENTI OG e eaSe sented states aici tntcne eps wt res Sona aueayete 2, 231, 128 2, 802, 231 +21, 103 +91 
WHICHICOWS ein l se nels Gone 2 siaate lois abe oe cowie seri 16, 424, 087 16, 487, 460 -+ 63, 313 + 139 
Oxen and ober cattle A8 <2 <5 oe ne ised sec as 35, 954, 196 36, 608, 168 +653, 972 +1 82 
SDGC Dieta cca caee cect erates teenies acre eran ct te ATS 27 3¢ 000 45, 048, 017 = 2,220, 080 — 4°71 
RIO pates Sec cae wane na concn ekwneces 46, 094, 807 45, 206, 498 —888, 309 —1°'93 
ED GALS Se esto ate noite ecisas aaron eaters 164, 284,573 | 161,783,453 | —2, 501, 120 258} 


The average value perv head for all ages for all classes of animals, as 
compared with values of 1893, with increase or decrease, is here given: 


Value per head of furne animals in 1893 and 1894, 


; | ; : Te .| Per cent of 
Stock. 1893. 1394, AneRcenee” increase or 
decrease. 
BRO BRS 5g aaa SO ote AUB BA POSP ode oeaneestus sons Aen seo aca od $61. 22 $47. 83 —$13. 39 ~~21°9 
ANRINGED AG aad eoneeede sdeoou Osa Uae Gosarposnbechasdeoncgiaoccs 70. 68 62.17 —§8. 51 = 12 
TATE OQ EA Ss Se Arion ot ea Ieee SS AOMORI npais a=. ccne aoe 21.73 21.77 4304 | ets 
Oxencand other cattle 20 = aes.cicces soecaaces seeeeaneeses 15. 24 14. 66 5S a9 -@) 
SHO S55 2a ap ces eS ene panics (OSE OO Pano Seo Obes saa enccomot 2. 66 1. 98 —. 68 2556 
SyMG) 5 - easescataraae Case Boeok cesosnesancmeaspcddcsesse 6.41 5. 98 a3 —6°7 


The aggregate value is shown by the following table to be less by 
$312,266,495 than that of 1893. Decrease in the number of horses 
coincides, as will be seen, with a large diminution of value. Mules 
have increased in numbers less than 1 per cent, but decreased in price 
per head 12 per cent and in aggregate value over 11 per cent. Milch 
cows have increased in aggregate value and number but slightly. 
Oxen and other cattle show increase in number but decrease in value, 
while sheep and hogs have declined in both respects. The following 
statement gives a comparison of aggregate values of two enumerations: 


Comparison of aggregate values of farm animals in 1893 and 1894. 


Per cent of 
A n oy Q I as 3 
Stock. 1893. 1894, Pisces morose or 
ecrease. 
1S OURS GAG onan seo Sena E SBS Odea dadembe $992, 225, 185 $769, 224, 799 | —$223, 060, 386 —22 +5 
Mules Bie See eee aremirataatete/e tatalemiomiatel Baisielsieme 164, 763, 751 146, 232, 811 —18, 530, 940 —-11°2 
Mil CHC ONTS .siseton serine clscine elaine tio 356, 876, 353 358, 998, 661 +2, 122, 308 + +59 
OxenandotherGabuless cach ocsicenasease 547, 882,204 |. 536, 789, 747 —11, 092, 457 =o, 
SD) Dececcracencarsssego sce aTaraese feosde 125, 909, 264 89, 186, 110 —36, 723, 154 +29 -2 
SwilllGstcs ce ete coo Gn eee 295, 426, 492 270, 384,626 |  —25, 041, 866 —8°5 
RO balls Mapes eee isla tates asters atttereter 2, 483, 083, 249 | 2,170, 816,754 | —312, 266, 495 —12°6 


ee 
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The following table shows the Chicago market prices in the first 
week in January, 1893 and 1894: 


Chicago market prices of cattle, sheep, and hogs, per 109 pounds. 


Species and grades. 1893. 1894. 

Cattle : 

CNoleer shippinoete cricc see a teehee ae ae ae ae ere Eee $5.30 to $6.00 | $5.34 to $5.94 

EH ALTE GOTEO Ode. aR eee sae eee Se ines oon te ye Sea en Sen Oreo 3.90 4,60 | 3.42 4, 02 
Sheep: 

INADING2 ate etsisic 2 Perera eo aio a ete racecars: lees SIS ree 3. 20 5 1.25 3.75 

NV VKES CORI ceomce ou Sra ce rege te ect homie siete icicle loans eS B: 00 5.25 | 1.75 3. 50 

ogs: 
ROMO TAT Glau Cue eats: Sere ete ee eleieltasciainte en ee nical acon ieee nen 7.00 e200) | 4597) 5.13 
ISICON ATA ENGLO NN Simei oan omar cee earn Baer ae ae Meee 7.25 7.55 | 5.18 5. 43 


The following table shows the changes in the price of swine in Chi- 
cago on the days named in the years 1895 and 1894: 


Prices of swine ai Chicago in 1893 and 1894, 


1 
Swine. Jan. 6, 1894. dan. 6, 1893. Feb. 6, 1894. 

| 
Pigs joG5 SOLOS ORO DOD SAOBROGOH OD = SACBBACHSers Aaa One $4.10 to $5.20 | $5.50 to $7.10 $4.30 to $5. 20 
pLeiOA Ia bs me tereete tees aera ln 2) aPete(a)aral- ei aimisisivia. w/a sietiale elewinic stteieiec ee 5. 05 5.35 | 6.95 7.35 5. 00 5. 25 
BRO OUND AC hein Cetra te emt neces nleieeinisisinie wiarcizanciee eeisins --| 4.90 5.05 | 7.00 7. 20 4.99 5. 05 
ANDO Me etter rain niece Cains Sas Otale sea < Garona tees eeeee 5.05 5. 85 7.05 7.45 5.05 5. 30 
LOO VIVRE Creer ck ee nina aos oe wise Seip ote 5.10 5.35 Tie 7,55 5.10 5. 35 


ESTIMATED RATE OF INCREASE OR DECREASE IN THE NUMBER OF 
FARM ANIMALS IN THE UNITED STATES WITH REFERENCE TO 
HACH OTHER AND TO POPULATION. 


The following is an attempt to estimate the average anual rate of 
increase or decrease in the number of farm animals in the two decades 
1870-18890 and 1889-1890, and for the triennium 1890-1893, relatively to 
the increase of population during the same periods and to each other. 
The years 1870, 1880, and 1890 were chosen because the figures of pop- 
ulation are available for these years. The calculations are based on the 
numbers of farm animals as estimated by the Department of Agri- 
culture. 

The rate of increase in the number of horses was more or less uni- 
form in the two decades 1870-1880 and 1880-1890, the average annual 
rate for the former period being 3°11 per cent and for the latter 2°41 per 
cent. In the triennium 1890-1893 there were larger fiuctuations, a small 
decrease in the first year and a proportionately large increase during 
the following two years, the average annual rate of increase for the 
period being 4:59 per cent. 

The number of mules increased with more or less regularity during 
the two decades 1870-1880 and 1880-1890, the average annual rate 
being 3-9 per cent for the former and 3:03 per cent for the latter. In 
the triennium 1890-1893 there was a decrease in the first year and an 
increase in the following two years, making the number «at the end of 
these three years nearly equal to that at the beginning. 

The following diagram shows the comparative number of farm ani- 
mals and the relative inerease or decrease for each year of the period 
1870 to 1893, inclusive: 
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Fig. 1—Diagram showing the numbers of farm animals in the United States for the years 


1870-1893, inclusive. 
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The number of milch cows inereased in the three periods under con- 
sideration at varying rates, the average annual rate for the first decade 
being 1°77 per cent; for the second decade, 2°87 per cent and for the 
last three years, 0-98. 

The increase in the number of oxen and other cattle since 1870 has 
been very irregular. In the first six years the number remained nearly 
stationary; the next three years showed a large proportional increase, 
and the two years 1879-1881 a small decrease. A very great increase 
eceurred from 1881 to 1883, and the remainder of the second decade 
showed a smaller gradual increase. In the triennium 1890-1893 the 
number of cattle increased somewhat during the first two years, and in 
the third year fell below the number at the beginning of the period. 

The number of sheep and swine presents many fluctuations, which 
are not exhibited by a statement of the average annual rate of increase 
for the three periods under consideration. 

In the total number of these farm animals the average annual rate of 
inerease during the decade 1870-1889 was 1:67 percent. In the follow- 
ing decadeit rose to 3-17 per cent, and in the triennium 1890-1893 there 
was an average annual deerease of two-tenths of 1 per cent. 

The following statement presents in detail the results of this inves- 
tigation : . 


Average annual rate of increase or decrease in the munbers of farm animals in the United 


ee t 
ISUMLES, 


p Popula- Rae a Miich 
Period. saya, Horses. | Mules. oor 
Per cent. | Per cent.| Per cent.| Per cent. 
1870—'80 - 31 east ae 3°28 
1880-'90 - 2°41 3°03 2°87 
1890-93 - eI age eee, ee | 98 
aS Se AY Pe — ne — — = ———— = ; — — aa RRS RIE a 
| : Oxen { Total 
Period. eee and other} Sheep. | Swine. farm 
| cattle. animals. 
= 
| Per cent.| Per cent.| Per cent.| Per oe Per ceni. 
PS HO Gone eee 7 Seaaaia: ain, ee ategeetare Poaerekeiepotnna rattan ass 2°86 3°28 — 02 2°44 1:67 
TCE Dae b ae = SRE tae ADO SS ae Geneon EST ee eC Om Ose oe 2°24 5°65 84 4 25 I BF 
Te Oooo Can es eee LO Re a ean On Cena | Seaeeeunee = ES DAG es = =385 20 
i 


For the purpose of comparison the numbers and values of the various 
animals on farms in the United States are given for the series of 
years 1868 to 1894, inclusive. 
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Numbers and values of farm animals in the United States for the years 1868-1894, 


January 1— | 


Tiorses. 


Milch cows. 


Number. 


Value. 4 


Value. 


10, 155, 460 
10, 329, 700 
10, 938, 700 
11, 201, 800 
41, 429, 626 
10, 521, 554 
10, 838, 111 
11, 169, 683 
11, 564, 572 
12, 077, 657 
12, 496, 744 
13, 172, 936 
13, 663, 294 
14, 213, 837 
14, 056, 750 
15, 498, 140 
16, 206, 802 
16, 081, 139 | 


5, 756, 940 
6, 332, 793 
8, 248, 800 
8, 702, 600 
8, 990, 960 
9, 222, 470 
9, 333, 800 
9, 504, 200 
9, 735, 300 


$432, 696, 226 
533, 024, 787 
671. 319, 461 
683, 257, 587 
659, 707, 916 
684, 463, 957 
666, 927, 406 
646, 370, 939 
632, 446, 985 
610, 206, 631 
600, 813, 681 
573, 254, 808 
613, 296, 611 
667, 954, 325 
615, 824, 914 
765, 041, 308 
833, 734, 400 
852, 282, 947 
860, 823, 208 
901, 685, 755 
946, 096, 154 
982, 194, 827 
978, 516, 562 
941, 623, 222 


1, 007, 593, 636 


992, 225, 185 
769, 224, 799 


| Mules. 

Number. Value. amber. 
855, 685 $66, 415, 769 8, 691, 563 
921, 662 98, 386, 359 | 9, 247,714 

1, 179, 500 | 128, 584, 796 | 10, 095, 600 

1, 242, 300 | 126,127,786 | 10, 023, 000 

1, 276, 300 121, 027, 316 | 10, 303, 500 

1,310,000 | 424,658,085 | 10.575, 900 |: 

1,339. 350 119, 501, 859 | 10, 705, 300 

1,398,750 | 111,592, 713 | 1¢, $06, 800 

1,414,500 | 106,565, 114 | 11, 085, 400 

1, 443, 500 99, 486, 976 | 11, 260, 800 

1,637,500 | £04, 322,939 | 11, 300, 100 

1, 713, 100 96, 033, 971 | 11, 826, 400 

1, 729, 500 | 105, 948, 319 | 12, 027, 000 

1, 720, 731 | 120, 096, 164 | 12, 368, 653 

1, 835, 166 | 130, 945,378 | 12, 611, 632 

1,871,079 | 148, 732,390 | 13, 125, 685 

4,914,126 | 161,214,976 | 13, 501, 206 

1, 972,569 | 162,497,097 | 13, 904, 722 

2,052,593 | 163, 381, 096 | 14, 235, 388 

2,117, 141 167, 057, 5388} 14, 522, 033 

2,191, 727 174, 853, 563 | 14, 856, 414 

2, 257, 574 179, 444, 481 | 15, 298, 625 

2,331,027 | 182, 394, 099 | 15, 952, 883 

2, 296, 532 178, 847, 370 | 16,019, 591 

2,314, 699 | 174, 882, 070 | 16, 416, 351 

2,331, 128) 164,763, Tol) 16,424" 087 

2,352, 231 | 146, 232, 811 | 16, 487, 400 


$319, 681, 153 
361, 752, 676 
394, 940, 745 
374, 179, 093 
329, 408, 983 
314, 358, 931 
259, 609, 309 
311, 089, 824 
320, 346, 728 
307, 743, 211 
298, 499, 866 
256, 953, 928 
279, 899, 420 
296, 277, 060 
326, 480, 310 
396, 575, 405 
423, 486, 649 
412, 903, 093 
389, 985, 523 
378, 789, 589 
366, 252, 173 
366, 226, 376 
352, 152, 133 
346, 397, $00 
351, 378, 182 
357, 299, 785 
358, 998, 661 


Oxen and other cattle. Sheep. Swine. = 
Face x : Total value 

Number. Value. Number. Value. Number. Value. Be 
186840 ac 11, 942, 484 $249, 144, 599 | 38, 991, 912 | $98, 407, 809 | 24,317, 258 |110, 766, 266 |$1, 277, 111, 322 
ASEO re 12, 185, 885 | 306, 211, 473 | 87,724,279 | 82,139,979 | 23,316, 476 | 146, 188, 755 | 1, 527, 704, 029 
GMA Bs ere 15, 888, 500 | 346,926, 440 | 40, 853,000 | 93, 364, 433 | 26,751, 400 | 187,191, 502 | 1, 822, 327, 377 
USHNGt ne Soca 16, 212, 200 | 369, 940, 056 | 31,851,000 | 74,035, 837 | 29, 457, 500 | 182, 602, 352 | 1, 810, 142, 711 
Ui ere ce 16, 389, 8060 | 321, 562, 693 | 31,679,300 | 88,771,197 | 31, 796, 300 | 138, 733, 828 | 1, 659, 211, 933 
TMB es ees 16, 413, 800 | 322, 298,755 | 33,002,400 | 97,922, 350 | 32, 632, 050 | 133, 729, 615 | 1, 684, 431, 693 
USC SG pee 16, 218,100 | 810, 649, 803 | 33,928,200 | 88, 690, 569 | 30, 860,960 | 134, 565, 526 | 1, 619, 944, 472 
oreo see 16, 313, 400 | 804, 858, 859 | 33, 783, 600 | 94, 320, 652 | 28, 062, 200 | 149, 869, 234 | 1, 618, 012, 221 
NSW Hes Baecs 16, 785, 800 | 819, 623,509 | 35, 935, 300 | 93, 666, 318 | 25,726, 800 | 175, 070, 484 | 1, 647, 719, 138 
Ul jf eeeen tee 17, 956, 100 | 307, 105, 386 | 35,804,200 | 80, 892, 683 | 28, 077, 100 | 171, 077, 196 | 1,576, 506, 083 
vies sce 19, 223, 300 | 329, 541, 703 | 85,740,500 | 80, 603, 062 | 32, 262,500 | 160, 838, 532 | 1, 574, 620, 783 
NNO ne =n se 21, 408, 100 | 329, 543, 827 | 38, 123,800 | 79, 023, 984 | 34,766, 100 | 110, 613,044 | 1, 445, 423, 062 
L380) 2S sone 21, 231,000 | 341, 761,154 | 40,765,900 | 90, 230,537 | 34,034,100 | 145, 781, 515 | 1, 576, 917, 556 
NES Pesce 20, 937, 702 | 362, 861, 509 | 43, 576, 899 | 104, 070, 759 | 36, 247, 603 | 170, 535, 435 | 1, 721, 795, 252 
LSet cesar 23, 280, 238 | 463, 069,499 | 45,016, 224 | 106, 594,954 | 44,122,200 | 263, 543,195 | 1, 906, 459, 250 
geo eee 28, 046, 077 | 611, 549, 109 | 49, 237, 291 | 124, 365, 835 | 43,270,086 | 291, 951, 221 | 2, 338. 215,268 
1884 ....--- 25, 046, 101 | 683. 229, 054 | 50, 626, 626 | 119, 902,706 | 44, 200, 893 | 246, 301, 139 | 2, 467, 868, 924 
SSO eens 29, 866, 573 | 694, 382, 913 | 50, 360, 243 | 107, 960, 650 | 45, 142, 657 | 226, 401, 683 | 2, 456, 428, 383 
ASS6ia ea 31, 275, 242 | 661, 956, 274 | 48, 322,331 | 92, 448, 867 | 46, 092, 043 | 196, 569, 894 | 2, 365, 159, 862 
NSB pe corte 83, 511, 750 | 663, 137, 926 | 44,759, 314 | 89,872, 839 | 44, 612, 886 | 200, 043, 291 | 2, 400, 586, 938 
UUCISS Seecee 34, 378, 563 | 611, 750, 520 | 43,544,755 | 89, 279,926 | 44, 346,525 | 220, 811, 082 | 2, 409, 043, 418 
UE oe gece 35, 032, 417 | 597, 236, 812 | 42,599,079 | 90, 640, 369 | 50, 301, 592 | 291, 307, 193 | 2, 507, 050, 058 
1890s oer 36, 849, 024 | 560, 625, 137 | 44, 326, 072 | 100, 659, 761 | 51, 602, 780 | 243, 418, 336 | 2, 418, 766, 028 
TIO Rees 36, 875, 648 | 544, 127, 908 | 43,431, 186 | 108, 397, 447 | 50, 625, 106 | 210, 193, 928 | 2, 329, 787, 770 
CEP sae 37, 651, 239 | 570, 749, 155 | 44, 938, 365 | 116, 121, 290 | 52,398,019 | 241,031,415 | 2, 461, 755, 698 
SOB ieee ne 35, 954, 196 | 547, 882, 204 | 47, 273, 553 | 125. 909, 264 | 46, 094, 807 | 295, 426, 492 | 2, 483, 506, 681 
NS Oa creer 36, 608, 168 | 536, 789, 747 | 45, 048,017 | 89, 186,110 | 45, 206, 498 | 270, 384, 626 | 2,170, 816, 754 
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Estimated prices of animals on farms and ranches in January, 1894, 


Horses. Mules. 


Be- | Be- Be- | Be- Miieh 
States and Territories. | Under |tween 1 tween 2; Over | Under jtween 1tween 2 Over ile 
lyear | and 2 | and 3 |3 years| 1 year | and2 | and3 /3 years 
oid. years | years | old. old. years | years | old. 
old. old. old. old. 


INDAING pe eee nees says Cees) = ais 
New Hampshire...-..--.-- 
MOP ANORE A). wee eae 
Massachusetts ------- 
Rhede Island ..- : A 
Connecticatss2o.-.=-.- ssc. 
New York ....- Mess ole sia xe 
ON ACIGHEG) hehe Bempsarise 
Pennsylvania ...---..-.--- 
Melawaves 2 sae cise cesses 
Winn bri Soa arcoeseonee 
PVP OUT A ecto taraw nae cimraiore 
WorthiCerolina = --2-e-5.< 
South Caroling .2.2.5222-22 
(Goonmisiespeccetcs tence ee i 
PRON OTE ace = aie aio Scheie is 5 em a i 
PAV AD ANN cco te oe ste crema 
MISSISSIPPI scene ses -S 
TOMINAGA ee eee pe welelsioe/s os 


GING SP Ie Saakos ose aabeae 
WOK ae, Sha dene goonenee 
Indiana 
MUU NS rece ayes sown ala eaie.s.2 
VMISC ONS Uanapesrees cami oe etnias 
VEIN OSOUG fais arn! ceeinlee aan 
OMe wast Sarwan es aclate 


URIS Ailes iia le ein ais ails = 
2 ING esa) a eer oe ee 
South Dakota 2isscc.2 2-452 
Northapakotarcte-. =. sche 
MON GAGA. = 42012 faeces Se 
AW ayko raph aS =e Son seanseaee 
Golorado pence sae-o neees = 
New. Mexico s-<.-: 2a. -- 
PASET ZONA =e) ain ce sioes «ain see 
WWitaliermeces ostinato 


TOL NO Ane Moo Gos deoaaeaacees 
PWiG SHINS COM. cor tcle acne inl= = 
Oxegonee -ce ences en nsan =. 
Califone mecccesecasene a 
OkIahomaya se scien cease see 
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: 
Estimated prices of animals on farms and ranches in January, 1894—Continued. 


Oxen and other cattle. Sheep. Swine. 
Be- Be- 
States and Territories. Under | tween | tween | Over | Under| Over | Under} Over 
lyear |1 and 2}2 and 3/3 years| 1 year | 1 year | 1 year | 1 year 
old. years | years old. | old. old. old. old. 
‘ old. old. | 

MESTEW Sete estamos ere eva merase cia $8.00 | $12.94 | $22.06 | $35.75_| $1.77 | $2.15 $6.96 | $15. 63 
New Hampshiro 7.59 | 13.25.) 18.25.) 32.31 2. 03 2. 53 8. 49 16. 20 
Viermomt....2.-.-.- 6. 88 12.00 | 19.00 27. 00 2. 00 2.22 7. 80 12. 85 
Massachusetts - 9.20 | 14.10} 22.60} 40.20 3.50 3. 70 9, 50 17.17 
hole Uelimd |e. ae et op hes cise 7.60 | 12.60} 19.80! 25.60 3. 20 3.80 9. 50: 18. 40 
WCODMECUCIO ccics = aise fee ee = 2 ae ele 10.383 | 26.25 | 24.06 | 35.63 )- 3.21 3.53 9.00 17. 88 
BC a Oo ern cee eratemyele se eee ie iclae | 8.65 | 14.60] 21.64} 34.72 2.4 2, 98 7. 08 13.77 
BOM 1S CLSOY aia asia tatalorniy fe ete lan 12502 5— F958 | 26,75) 37.58 3. 90 4.15% 8.60 15. 00 
PONG YW anIa << 2 lesen EG weston 8,59 | 16.86] 21.95 | 29.93 2. 66 3. 27 6. 93 13. 32 
Delawaro 8, 00 12. 00 18.00 | 20. GO 3. 00 3. 25 3. 50 5, 00 
8.63 | 13. 87 21.63 | 31.43 2. 81 3. 20 5. 40 10. 24 
Virginia Bei ia SS eae AS Seip eee eT oe 6. 01 O77 15.36 | 21.79 2.18 2.70 3.29 7.03 
INerGh Caroline ss /90 -- -secte=ee 4.05 toast 11.48 | 15.75 a 85) 1. 63 2. 83 5. SF 
South Caroline <2. 2320. osen0- 20 foe oyeal 8.15 | 11.687) 16.99) 1.27 1.7L 3. S4 8. 25 
COR RIAS SES 2 Steet ea oamen Soe ceise 4,31 6, 62 9. 86 TB BOs a 22. |= Lr 2,98 6. 26 
ROU Sir, bas Santee Ae at tyadeeennis ack 4,19 6. 00 Bok MC MeL} ak 28 TOT D638 3, 72 
UWNalb aria cj). soe ace eee Bere ance 2. 96 4, 68 6.73 | 9.92) 99 Wess. 2543 4, 90 
PUBEESES SUD pase sea eee 3. 02 4, 89 7.40 | 11.06 | - 1.10 ED 2. 43 5. 50 
SO UISIAMAls coe Le sage cee eae 4.06 5. 81 9. 63 12, 54 AALS 9) Bile: 2.33 | 5. 8F 
PONS rete tems oon I ers 4, 52 7. 60 9.70 13.16 1.62). 1.47 2. 87 6. 43 
Arkansas. - 2,83 4.48 6. 73 10. 34 1.03; 1.50 2.13 4.82 
Pew OSSOO Ss tees eee eee 4, 40 7.76 | 12.33 16.72 1. 46 1. 98 3. 72 7. 58 
Went! V irene nein wisemecite 6.88 | 12.35 19. 20 26, 74. 1.66; 2,35 3. 74 8. 01 
E803 STW) Se cet ong eos oge ee sono 6.48 | 10.96 | 97.47 | 25.17 1. 93 2. 65 3. 64 8. 06 
OMG Soles, tt SEA raise eee reece 8,34 14, 40 23. 03 31. 83 1. 62 2.52 5.15 10. 36 
SS WINE Saas esau oReancs Sema 7.57-| 43.37) 21.60 | 31.03 1.81) 2.51 5.77 YH. 12 
Endianeg 7. 83 14,17 21. 86 30, 27 2. 083 2.57 5.11 10. 53 
Tilineis 7.66 | 13.17 20. 37 28, 22 1.89 2.6f | 5.57 10. 71 
MANO ONSIO!S Hoa (a aon tie meeneioe a 6. 41 11. 68 17.34 | 26,43 1.78 2, 34 6. 27 11. 59 
EVM OS OLR 122s wiles, 7s oe ceed 5.11.) 8.86 14. 56 21. 80 1.64; 2.45 5. 73 11. 23 
WOWiAo ooS ete sse asian Sea welece messnprele 8. 04 14, 09 21, $7 29. Th 2.11 2. 81 6.73 12. 12 
PUNGHOWUEL = ase Seine eee seins Nk: Se) Helin, SOS 23, £2 Ieee. ASS) STs 7. 48 
SHERI AS omens Siar get Sisters es dee ae GE 11. 84 18, 35 25. 06 1. 43 2. 23 5.45 10: 55 
INRA See set ote ey or eieetes pence 6.99) hd. 198) 18.77 | 24.58 1. 68 2. 05 6. 44 11. 88 
Owen Dinko 222 «ci --oeceae anes 6.05 | 10. 88 16. 88 24, 21 1.70 247 OTe 11. 63 
Beruh Dakota. soos ates 6.45 | Th, 28 17. 93 25. 19 1.27 2.33 4.40 11. 79 
Rlomtiana. 2.625. .e sa. 5 8.00 | 11.93 ' 17.20 | 24.33 1.27 2. 00 7. 09 14. 18 
ys oming 6,60 11, 20 16.60; 21.90 1. 50 2.45 5. 00 11. 49 
(RWelenado, C2ses see Nase se don HS Selim! Saree 16, 28 20, 95 1.23 2. 05 6. 23 10. 83 
Ne i 4,33 6,83 | 1. 26 14, 20 . 68 1,55 5. 67 70. 88 
4.00; 7.00 11. 00 15. 09 Li} 1.63) 4.50 9. 50 
5. 22 8. 61 13. 50 17. 94 1.24 1. 84 §, 93 il. 8&3 
BOWE Deets Ses Camron cen eee 6.31; 9.05 14. GO 19.20 | - 1.38 2,45 5, 97 Byam 
6. 17 10.17 15. 08 19.17 1.33 | 1.83 4, 67 9 87 

8.58 | I3.27 | 39.93 33, 53 1.87 2. 66 4.05 8. 
6.06 | 10. 07 15.24 | 21.53 1.25 2.00 | 3.38 6.72 
7.44) Ti.e7 | 17.49 | 23.93 HS eee OU ett 8.47 

' | 
6.16 10. 56 16. 05 21.55 1. 49 2.20 4.70 8. 85 
{ 
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Listimated numbers of animals on farms and ranckes, total value of cach kind, and average 
price, Janwary, 1894. 


Horses. Mules. 
States and Territories. 
Number. ah aa Vahre. Number. esr Valuo 
| 
PEERING Stans oie ieee oy) = abe 116, 604 $63. 07 $7, 354, 453 
Wew Tampshire........----< 56, 741. 57. 58 3, 267, 145 
ier me histor ciskcmiank ce scme 94, 825 54, 54 5, 171, 851 
Massachusetis.....-..-.- 22. 65, 760 73, 03 4, 802, 581 
Rhode Ssland -...- 2.0.2.2 -22 10, 443 95. 43 996, 563 
Connecticut ---.------------ 45, 766 89. 95 4,116, 471 
UNG SOI oe Sows amie =o Sie 702, 821 71. 81 50, 466, 294 8.0 
Nowy. S-Oxrs6y “s<- - 22-5 -.-- me) 83, 321 85. 27 7, 105, 037 . 6F 
Penusylvania...-.--..------ 659, 484. 63. 77 42, 053, 101 36, 513 81. 86 2,989, 014 
IDS AW RATO iia eis oe eek 29, 386 50. 53 1, 484, 924 5, 550 86. 55 480, 343 
fo) SY |e eae = 136, 359. 63. 37 8, 641, 027 13, 218 91. 43 | 1, 208, 913 
WOM OMAN 5 Sao cee stem = ee 251, 145 56, 04 14, 074, 839 39, 422 69. 92 2, 756, 406 
Morth ‘Caroling .....2-.----- 134, 517 72. 20 9, 712, 005 109, 762 77. 64 8, 521, 935 
SomthCareling,. 3-2-3 62, 635 81. 92 5, 180, 853 95, 994 95. 93 9, 208, 744 
(OCONEE Ae eee sp oes 105, 984 73, 47 7, 786, 699 161, 204 88. 34 14, 240, 462 
CHG MIG eno eam ome bites nicrs 33, 144 66. 40 2, 200, 674 8, 365 86. 64 24, Tod 
SAGo RNS. oc Smee lew n=, = ae 119, 806 57. 31 6, 866, 130 125, 936 G7. 14 &, 455, 682 
BRSsissippl .s-lo---s-css on 164, 250 52. 69 8, 654, 912 150, 860 67, 01 10, 109, 598 
TSIM (s -/- Seema nee 130, 804 46. 24 6, 047, 731 92, 805. 78. 83 7, 316, 191 
Tex: 1, 183, 895 27. 20 32, 203, 376 | 253, 839 44, 72 11,351, 535 
196, 545 45, 58 8, 958, 806 139, 882 60. 46 8, 457, 762 
334, 408 56. 34 18, 889, 662 198, 171 | 58. 92 11, 675, 375 
163, 312 46, 46 7, 586, 792 7, 601 55. 39 421, 036 
Meet? ae caine eames 430, 944 56. 24 24, 237, 842 150, 225 54, 94 8, 253, 398 
(OSE Ot er eS eae 864, 360 54. 85 47, 408, 255 20, 700 58. 95 1, 220, 326 
TCO Soy ie 6 eee see 5038, 779 60. 22 30, 235, 949 3, 026 78. 50 237, 536 
Min Gaia missense ecm 761, 954 50. 31 38, 331, 935 57, 688 56. 20 3, 241, 815 
BETTY OS oem e pee i= ee 1, 308, 771 | 43. 40 56, 799, 853 104, 720 51. 26 5, 367, 573 
WWASCOMSIM Loe een 475, 674 57.17 27, 193, 118 5, 025 63. 40 318, 579 
Minnesota..----.- ae ee 498, 772 59. 43 29, 640, 542 9, 269 70. 81 656, 379 
lowa 1, 367, 329 43.73 59, 792, 200 36, 187 53. 56 1, 938, 145 
Missouri. - 1, 008, 361 38. 25 38, 569, 008 256, 828 45. 91 11, 791, 483 
“KOPIN ONS ae pins Sea ogee 950, 564 40. 42 38, 421, 979 97, 019 53.4 5, 182, 029 
Nebraska. -...-- Bees ase st 708, 457 41. 08 29, 106, 808 46, 939 56. 94 2, 672, 932 
South Dakota omc + --n--ne 290, 862 45, 82 18, 328, 256 7, 380 60. 67 447, 712 
Worth Dakota ..--.-..-.---- 163, 499 57. 72 9, 436, 849 7, 840 71. 85 563, 274 
WES tome ysse pn ee a a 196, 519 26. 00 5,108, 7¢3 994 45, 49 45, 217 
AV OMOUT OS . .o2 oteine = ws wees 82, 524 24. 09 1, 988, 009 1,505 57. 06 85, 870 
PAO ORRILOS. - So c's ~~ 3<o a 194, 731 30. 27 5, 894, 768 9,163 61. 07 539, 563 
WewWexi C0... oa... 2. soe ee 92, 963 15. 80 4, 468, 507 8, 747 31. 37 117, 539 
ENTS ee 52, 697 21. 75 1, 146, 160 1, 327 30. 75 40, 805 
EONS ae IE a RD an a 69, 112 24. 94 1, 516, 265 1,789 Reve 56, 123 
oN Ghia AO ee Seer eee 55, 793 23. 60 1, 316, 764 1, 604 39. 25 62, 965 
MR AO ets oe Ss tees 2c cena 144, 688 48. 00 6, 945, 024 990 45.75 45,298 
Wasbington 198, 076 40. 59 8, 040, 067 1,392 69. 18 96, 295 
Oregon —..--< Sa ee te Sone 235, 607 29. 49 G, 947, 718 6, 182 A4, 98 278, 064 
California . - ; 513, 636 41,98 | 21, 562, 949 63, 03: 56, 28 3, 553, 629 
CBSO, onesies = = oo mss 29, 515 39. 50 1, 165, 843 5, 427 48. 50 263, 210 
Motel. one = Jo | SEG, OBI 139 47.83 | 769,224,799 | 2, 352,231 62. 17 146, 232, 811 
f 
e 
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Estimated numbers of animals on farms and ranches, total value of each kind, and average 
price, January, 1894—Continued. 


States and Territories. 


Milch cows. 


Oxen and other cattle. 


Average 


Average 


Number. | price. Value. Number. price. Value. 
| 
Maier Oxtees 2 oe 2 cotta cereals eens 177, 602 $21.37 $3, 795, 3855 130, 528 $24. 37 $3, 181, 617 
New Hampshire.........-.- 112, 585 21. 81 2, 455, 479 92, 898 22. 69 2, 107, 888 
WVOTIDONU sacs s las. oes sere e 246, 022 25, 25 6, 212, 056 152, 681 19, 67 3, 003, 164 
Massachusetts 178, 135 32. 50: 5, 789, 388 86, 422 26,71 2, 308, 502 
Rhode Island... 24,765 | 26. 60 658, 749 11,713 2IAS 247, 451 
Connecticut ...- 137, 582 28. 94 3, 981, 623 76, 886 | 27. 65 2, 125, 280 
ENON Vp OL eens mes anes otis 1, 572,443 | 25. 78 40, 537, 581 706, 597 | 26. 16 18, 484, 989 
INemeulersGy eben: ote = 190, 734 | 35, 20 6, 713, 837 42, 641 29.11 1, 532, 272 
PONDS Viviane ose) ceos antes 2 938, 382 25.55 | 23, 975, 660 | 737, 919 | 21. 64 15, 965, 972 
MD Olaiw abe ye te se sete ale oe see ors 33, 836 24, 50 828, 982 26, 544 17. 44 462, 924 
IN Ria DRI Sse Sade ee see gat 147, 526 23, 63 23, 486, 039 112, 644 21.79 2, 454, 883 
NEUEN CER Seer eear ia) Sees 276, 617 | 18. 08 5, 001, 235 411, 006 15. 10 6, 206, 936 
North Cardlina: Pateioeteincmene 274, 794 14, 99 4, 119, 162 386, 463 11/15 4, 308, 446 
South Cavolinavesss ess acca 125, 619 20. 47 2, 571, 421 161, 668 12.10 1, 955, 390 
GQCeor sian sees cs elene eae? 312, 742 16. 44 5,141, 478 557, 645 9. 59 5, 350, 268 
Florida 114, 332 13. 68 1, 564, 062 375, 981 8. 28 3, 111, 393 
Alabama 311, 743 | 12. 45 3, 881, 200 545, 134 | 6. 85 3, 735, 805 
MEISSISSN Disease seem asco 302, 959 12. 91 3, 911, 201 555, 588 | 7. 68 4, 268, 363 
TROUISIAD Ais ose fe ake Saeice 175, 784 16. 50 2, 900, 426 391, 131 9. 06 8, 544, 504 
ERG XAG te adem orca eee aes 808, 515 13. 84 11, 189,848 | 6,591, 787 9. 50 62, 604, 840 
Arkansas. 328, 697 10. 76 3, 536, 780 654, 376 7.02 4, 593, 263 
MPONNESSO6 s-e-si-sctie «es eee 351, 499 16. 45 5, 782, 159 575, 206 10. 44 6, 006, 704 
IWiOSU VATS Mae seaeee os ao 182, 265 19.15 3, 490, 375 354, 376 15. 20 5, 387, 721 
Kentucky. Ussieledladauas wee cd 329, 552 20. 39 6, 719, 565 599, 004 15.72 9, 417, 597 
GIO ner hee Sas cose ce 767, 735 25. 94 19, 915, 046 803, 236 20. 89 16, 780, 881 
MOS an one eeecors seme ae 468, 7i1 | 28. 27 13, 250, 460 472, 397 20. 10 9, 494, 054 
JETCHIEN peceseauenacreeoree en 656, 982 24, 16 15, 872, 685 904, 001 20. 11 18, 178, 747 
WOT enon ee cares oe ne 1, 039, 121 25.12 26,102,720 | 1, 553, 383 18. 66 28, 984, 266 
Wisconsin 787, 390 24. 34 19, 165, 073 779, 224 17. 52 13, 651, 693 
Minnesota 577, 196 19. 42 11, 209, 146 778, 038 13. 74 10, 687, 365 
TOS Acree say cos acte manic 1, 278, 231 23. 57 30, 127, 905 2, 731, 385 19. 79 54, 064, 497 
Decsoaa 784, 841 17. 67 13, 868,140 | 1, 850, 175 15. 20 28, 120, 259 
iKeanisaavye nnee eee 668, 914 18.15 12,140,789 | 1,978, 322 16. 54 82, 7138, 134 
iNebraskac=iesenes seme ail = 535, 536 19. 61 10, 501, 861 | 1, 613, 223 16. 70 26, 941, 631 
South Dakota, 2.2225... .2.). 2 290, 550 19. 12 5, 555, 316 | 467, 400 | 16. 10 7,523, 317 
North) DalkOtal. ~s-ckicecoa-14 140, 700 19. 79 2, 784, 453 250, 566 16. 84 4, 219, 914 
Montanas - ese sees 2 as 36, 419 24. 67 898, 457 | 1, 056, 952 | ioeto 16, 627, 979 
WaYOMING pret ee serie asa ener 17, 815 24. 60 438, 249 852, 437 | 13. 99 11, 923, 042 
Woloradorcestroh in ere ee 76, 124 23. 06 1, 755, 419 $96, 301 35. 53 15, 468, 276 
BNO Wa MOXA COs scnelctees saeeciee 18, 400 20. 00 368, 000 | 1, 224, 546 9, 44 11, 556, 533 
CA DPZOUD ewe aes msiseeece cect 14, 878 17, 50 260, 365 649, 502 Too 7,306, 898 . 
HUG oe ei ees Sema eee 56, 143 18. 00 1, 010, 574 351,584 11. 59 4, 075, 882 
ANNO Wad aew eso Srclacte seers aes 18, 196 29. 30 533, 143 259, 078 | 12. 97 3, 3€0, 732 
UG ENN Go prose SURO SAC AOBOr 30, 419 21. 67 659, 180 429, 947 | 12. 50 5, 374, 338 
Wiashim oton 222-2 c-ses es sce 108, 535 28. 72 35117, 125 408, 293 | 20. 79 8, 487, 108 
Oregon sy t aaa teense aes 110, 398 21. 35 2, 356, 997 804, 543 | 14. 97 12, 041, 277 
Califiormiay. = oc. secestesae cen 329, 161 25. 82: 8, 498, 937 925, 578 16. 17 14, 962, 157 
Oklahoma so cece senen 20, 275 18. 00 364, 950 121, 219 15. 50 1, 878, 895 
1 OP 1) ISS ea SI en 16, 487, 400 21.77 358, 998, 661 | 36, 608, 168 14. 66 536, 789, 747 
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Estimated munbers of animals on farns and ranches, total value of cach hind, and average 
price, January, 1894—Continued. 


Sheep. Megs. 
States and Territories. Aver- Aver- 
Number. ago Value. Number. ago Value. 
price. price. 
= ——s — ee —— os i, 
Maine ......- gnc e ten eee eee eee eee 326, 937 $2. 05 $671, 855 79, 995 $8.69 $695, 476 
New Hampshire 56 115, 471 2.38 274, 821 51, 658 10. 42 538, 151 
Mormon paceman, wens eee 280,170 | 2.16 G04, 719 76,268 | 9.11 695, 032 
NaSSachwumsetis~ a-aeo- eerece sesso ler 51, 441 8. 65 187, 76) 63, 895 Tost 724, 622: 
peo’ Island elalemianlejale.s stele letters ore oetals, 11, 279 3. 65 41, 163 12, 481 11, 28 152, 064 
ODOC ULM fats a,22 reels saroi= cis lai=ayeiate ere tai 39, 93 3.46 Z 4 53, 786 yi 79, 59 
asap Or ler icc o ne pokes cal 1, 388, on 2.85 | 3, ae a5 58 ies 9 is 5 ae re 
New Jersey wets aot lal epiehe is: einstein 67, 571 4,08 235, 177 182, 830 10. 84 1, 981, 880 
Bers Gl vaninte een eene eee 1, 473, 494 3.07 | 4,530, 700 |—1, 038, 517 8.78 | 9, 077, 483: 
oe Bea a etuleree Soiree SRI bteie 12, 873 3.18 40, 968 52, iG7 8. 80 198, 234 
Panvlaniden oes sesh terse eee 145,446 | 3.08 447, 843 328,732 | 7.10) 2, 835,47 
Virginia .. (= 488,450 1) 2.55") 21,247) 651 920,228 | 4.41] 4,060, 044 
North Carolina se eames meaeee 376,309 | 1.49 559,195 | 1,334,966] 3.99] 5,328,916 
South Carolina URES anise eC eeeaes 78, 384 1.58 | 123, 690 767, 521 5, 43 4,165, 799 
Georgia Se ToD Gea eck ene ac ail 169 1.57 646,687 | 1,791,567| 4.16] 7,454, 35% 
SSE) ck ee Os ee | 112.88 1,79 202, 335 388,074 | 2.3 2, 
VRB ADA AS. ors,s'vloee els GE wise ie vines ae oe 343, $32 1. 29 421, 087 1, 514, 249 3. 25 ae & ee oes 
Mississippi SETS eh eae eee. 415,855 | 1.42 588,435 | 1,577,208 | 3.47] 5,478,907 
WO WISTAN Mara atic pniaietsloeeseeiels = ner 18f, 273 1.52 279, 634 806, 168 3.75 8, 019, 904 
Reema S tad See MEE ined -| 3,814,405 | 1.33 | 5,075,065 | 2,555,459 | 4.291 10,973,142 
PECANS AS overs a 5 iste hayse tart atl w else ale 228, 310 1. 84 807, G54 1, 547, 689 3.21 4, 961, 892 
Moamdeseo)ic-- << --58->s%~--2-- + s0-2- 519,770 | 1.81 929,952 | 1,930,049} 4.8) | 9, 265, 780 
a er Seen See eines Sartre ee ae 2.12 | 41,619, 772 : aut 344 4,85 1, 975, 698: 
SAUCE BS pe See pee Ie eee 1, 163, 69. 2.41 2, 797, 483 , 794, 849 4.79 8, 595, 892 
Ciioteeda eer ae ie 3,765,704 | 2.96} 8.506.725 | 2,350,838] 6.40 | 15,046, 303 
CM Ame arictscieae icine ee weirake. = ere 2, 392, 617 Pe) 5, 469, 523 720, 766 c 5 
fy Onn 0 eee eG 6979, 345 | 2-391) 2: 308) 654 | 1, gid, 638 & & 12) os oo 
PN MOUs ee easa amas es oc eeal eee SS sim 1, 032, 97 2.37 2, 450, 632 3, 422, 454 7.01 23, 988, G64 
ee eames ne | ee) | te) ae 
DEVO Soe lo SOG SEE Scie D aoc 514, 936 iis , 128, \ +) ir hy, 
Tal cue leaner obras 
iN 023 | 3,709, 517 A. 35, 671 
1.97 | 635,780 2, 240, 714] 6.83 | 15,364,875 
4 2. 31 648, 014 88, 964 8.05 16, 811, 9 
SGIEG OE AK OLA. Me wie le aoe exec ate a nla \ 335, 960 Pras) 759, 642 ; 241, 643 Ms 50 1, $12, on 
North Dakota -.- | 370, 880 2.03 | 754, 073 99, 275 6. 59 654, 226 
HOTOL EN AAs 2 ioe ate See eo nOe sors | 2,780, 908 1.76 4, 891, 895 39, 388 9. 22 363, 036 
MGS abe 2 henbe nae aoenamcone Ons | 1, 198, 567 2.17. 2, GOS, 284 15, 834 6. 73 106, 530 
Color DOM SA ene eee cis ae, usals Sacne 1, 293, 058 1.85 2, 396, 295 26, 021 7.39 192, 424 
WIG IN aS S106). sae Ie ee ee 2, 921,188 1.2 3, 689, 169 27, 521 Ge 204, 59! 
Roe Ona EIS Cees gO ea \ 691, 246 toto 1, 209, 681 19 536 vie os 41 a8 
RiGee se ters cones Saisie ie wiersi=icls cig Sears oe 1, 905, 819 1. 63 3, 098, 480 51,859 | 8.46 438, 857 
GOVE Gee ca waniesee- can oscn eet. se =o. | 544, G77 2.14 1, 164, 162 11, 530 8.75 161, 366 
TYGER SSA ees SOO hee are ae pa 779, 547 2.25 1, 753, 981 58, 725 8.15 478, 609 
AEROS AEAKG ES Se OO ae ies eee 832, 663 2.39 | 1,989,796 162. 977 5. 51 897, 678 
OnGiRO NY SogrineseS= cu SeO nace Seas 2,029, 759 nate) 4, 433, 403 210, 747 4,65 979, 805 
(aibeieh cht hee ee 5 AA eee: aera oe 8, 918, 157 1.81 7, O74, 625 435, G€3 Dead 2, 427, 342 
OUT AIC Oase aetoas De oss dct 18, 222 2.10 88, 266 24,158 Bran. 126, 830 
WAL es AR ce a NE 45, 048, (17 1.98 | 89, 186,110 | 45,206,408 | 5.98 | 270, 384, @26 


PRODUCTION OF HONBY AND BEESWAX. 


The census returns for the production of honey and beeswax for 1889, 
having been furnished through the courtesy of that office, a tabular 
statement is published herewith, giving the production by States. 
The figures for 1879 and 1869, from the same source, are also shown for 
the purposes of comparison. A hasty analysis ef the table shows a 
much greater increase in the production of honey than of wax. It 
shows also that the increase in the production of the former was much 
greater between 1879 and 1889 than between 1869 and 1879, whereas, 
with respect to wax, the reverse is true. The increase of the latter 
product between 1879 and 1889 (5:5 per cent) seems out of propor- 
tion when compared with that of honey, which was 148-2 per cent. 
This can be accounted for.in a measure by the improved methods of 
apiculture, and especially by the more generai use of the extractor, 
which greatly increases the product of honey per hive, while it dis- 
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courages the building of comb. The percentage of increase of 1879 
over 1869 was, honey, 75:1; wax, 75:2 per cent. 

The table shows wonderful advancement in this industry during the 
last decade. In 1879 but12 States produced more than a million pounds 
of honey each, and but 2 more than 2,000,000 each, while in 1889 there 
were 20 that produced more than 1,600,000 each. Of these Iowa pro- 
duced nearly 7,000,060 pounds; 3 others, Illinois, Missouri, and New 
York, in the order named, produced above 4,000,000 pounds; 3 more, 
led by California, above 3,060,000 pounds; 7 above 2,006,000, and 6 above 
1,680,000 pounds. 

Tho honey crop is known to be onc of the most variable, honey secre- 
tion in the plant being uncertain, and suecess depending largely upen 
favorable weather for gathering during the short period of harvest. 
The relative success of the years 1879 and 1889 the office hasno means 
of deteriining, but, making allowance for this factor, which may or may 
not favor the deduction, and taking into consideration, alse, the 
increased yield per hive under the improved methods of culture, it 
would seem that the industry was being rapidly extended. 


. 1869. 


1873. 1839. 
tates and Lerritoeries. - ae ee IES ek ss 
Beeswax. Weney. Beeswax. oncy. Beeswax. Tloney. 
' 
1 
Pounds. Pounds. Pounds. Pounds. Pounds. Pounds 

Sault’ = ono tesco tere cs 5,253 155, 64¢ 4, 770 198, 499 4, 119 269, 481 
Wew Hampsitire....- 2... 2,668 56, 944 2, 856 87, 886 1, 674 112, 114 
Wee sb beni 2 ose ae pe 5, 285. 142,932 | 4674 Zee 5, 793 379, 096 
Massachusetts ...--2.-.2-+- 1, 195 | 25, 299 2, 463 49, 397 1, 690 $0, 829 
Whotte distant. -o. .- ance 498 6, 290 536 8, 387 358 13, 740 
CWOnMNeSiCW ca. - os se eae 5 1,326 32, £58 8, 043 100, 378 3. 683 | 130, 632 
ONiGi WOrke coe 2.8. - saci dence 86, 333 896, 286 79,756 | 2, 088, 845 66,654 1 4,281,964 
ow Jiersey 2... - sie -.e ee =e 2021 | 60, 636 6, 145 181,949 | 3,381 160, 310 
MPMERTAES TAN QL assis ee i 27,033 796, $89 46,610 | 1,415,093 29, 877 2, 453, 424 
Delaware. ..------22- 800 | 83, £51. 2, 151 76, 284 1, 612 65, 468 
Maryland 2.2 ss0cs.- Cea 3,439 118, 938 Ty 22 283, Taz 5, 946 F 301, 157 
SVaoral | esse ec peion 26, 488 505, 239 53, 200 1, 090, 451 | 44,114 1,531, 147 
North Carolina... i..---i-.- 109,¢54 | 1,404,040 126,268 | 1,591,590 126, 447 2, 373, 560 
South Carolima.........--... 11, 404 104, 253 26,780 354, 350 27,739 | 856, 688 
AS OOBINA We tosses Sam eee 31, 233 610, 877 69, 318 1, 056, 034 49,935 1, 757, 758 
SPM OMe | ie oo Soe, anc eet 6, 052 50, 884 | 17, 978 211, 934 27,083 | 562, 985 
ENTESR CTE Oe ees ee Rey oR 22, 767 320, 674 66, 876 } 841, 535 68, S84 1, £24, 236 
sive Gaapeinassuh ap OH eee ete te eee ISS §, 380 199, 581 24, 24 382, 860 21, 962 822, 673 
DOUUSIAM AE olsen see 2, 363 87, G46 U1, 736 168, 441 | 8, 584 271, 962 
AS USD 70s (ea ean ae Re ee TSO. 275, 169 35, 825 761, 225 | 62,569 | 3, 286, 386 
AIWANSASs = eee oe eee 12, 789 276, 824 49,354 | 1, 012, 721 24,811 4, 114; 226 
Wennessce ...- 51,685 | 1, 639, 550 86,421 | 2, 130, 689 | 63,290 | 2, 284, 155 
Wiest Vinwgimiac. 22s sc ese e 9, 917 376, 997 26, 667 838, 564 22, 109 1, 218, 686 
Itsat ively ps soet est aae 2ese 32,557 | 1,171,500 46,912 | 1,500,585 87,225 | ~2, 310, G15 
WHO ae hice saree r memes See 22, 488 763, 124 6, 333 1, 626, 847 33, 520 2, 894, 059 
EN ciate ane eee te = celal 14, 571. 280, 325 32, 088 1, 028, 595 26, 759 2, 487, 134 
indiana soe ces: eee enense 12, 049 395, 278 31, 637 | 867, 581 | 24,864 | ~ 2,105; SbT 
JUNHO Ge aes Cobo supaaco sae 46, 262 | 1,547,178 45,640 | 1, 310,138 50, 420 4, 602, 941 
WAeUNIeRN. choke ce ves 9, 945 299, 841 22,960 813, 806 | 46,058 } 3,515, 761 
MG OS OLS Seco wee re 3, 963 92, 606 G, 552 234, 054 | 12, 050 1, 160, 390 
SOAR cee e Sema cee 2, 225 853, 213 39,565 | 1,810,138 67,339 | 6,813, 412 
URE SS Cot ne een are See a 35,248 | 1,156,444 } 45, 462 721, CSO 75, 670 4,492,178 
SISSIES 0 re eS ici a eee 2, 208 110, 827 6, 951 201, 034 8, 880 890, O1e 
obras sent cs cceeee ek 707 28, 114 1, 828 86, 645 6, 262 746, 242 
South Dakota. o-.<025-2222.2 6 110 27 6, 180 1, 568 55, 883 
Non lieD aicot arse cee soe eae ee alee eee meee lee eae AS oO Nee 8 990 
SUIS La I ae EE = eI eee ortrne Scien Vas emcee tk) Sea Bae ly “tes a Si boas le eae eens, Su 20 
WV EYOTA Ore aoe crs Ses sie) See eel siocl Miew ease clentl ccm Roce es eee me eee Eee ees jose ct Pees 350 
OCT AMO = see ce Re coe wn cae oleae Meher Keel ore seme ees 96 8, 840 7, SOL 390, 906 
AM ho? WiC Oln i Gaase Soreran awe eee ase Sess s a Maeno ane 5 450 98 21, 470 
EA SUOM A) orice aerate oa ee ese sie etssers See vel sriece eee aee 10 650 668 126, 124 
Anis sas Ra ue eae aie RE ne ae 13 575 1, 546 87, 831 11, 708 479, 158 
SRNon alter oe eers caSes aoe oss | Scomeasas ier 383 69 24, 296 2,825 88, 557 
2S CHa eee oe Seen ROS reas Me eT ea el sree pene eis ge ayn IM ges Al ee Caen eS 37, 146 
Washington ....-.2-..ceee8 629 25, 636 972 20, 005 2, 957 156, 435 
OMS GE sde bossa coGnonsac 1, 207 66, 858 3, 444 422, 348 T, 242 435, 028 
Gailid ommaa ass cen ate rons 4, 903 264, 326 14, 672 574, 029 60, 287 3, 929, 889 

ii one ee anes a Ae 631, 129 | 14,762,815 | 1,105,556 | 25,741,485 | 1,166,543 | 63,894, 186 

* 
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POULTRY AND BEGGS. 


An enumeration of poultry and poultry products in the United States 
was attempted for the first time in the census of 1880. As then 
reported, there were in the United States in 1880, exclusive of spring 
hatching, 102,265,653 barnyard fowl (chickens), and 23,234,687 other 
domestic fowl, such as geese, ducks, and turkeys. The number of 
dozens of eggs produced during the year 1879 was 456,875,080. The 
feures of the Eleventh Census, just issued, make the number of barn- 
yard fowl for the year 1890, 258,472,155; that of turkeys, geese, and 
ducks, 26,816,545; and the number of dozens of eggs produced during 
1889, 817,211,146. This shows during the decade under consideration 
an increase in the number of barnyard fowl of 153 per cent, of other 
fowl, 15 per cent, and in the number of eggs produced of 79 per cent. 
At 12 cents a dozen, a very moderate estimate, the annual value of the 
egg product on the farm rose from $55,000,000 in 1879 to $98,000,000 
in 1889. If in addition to this the annual consumption of meat sold 
from the poultry reported is considered, the importance of this branch 
of rural industry will be more fully appreciated. 


Pouliry and egg products, 1879-80 and 1889-90. 


1 
1879-'80. 1889-’S0, 
: ae ey geen dee | Poultry on hand Juno 1, 
States and Verritorics. spring hatching. | Begs pro- a Eggs pro- 
Sa , duced in ————|" duced 
| 1879. Domestic mn 1889. 
Barnyard, Other. | fowl Other. 
(chickens). H 
Nuneber. Number. Dozens. Number. Number. Dozens. 
SNORE NG) een actanes Sacoreae $44, 993 53, 748 7, 059, 876 1, 411, 185 49, 476 9, 384, 252 
New Hampshire. .-..--..- 486, 127 20, 683 3, 347, 211 934, 322 30, 033 5, 049, 159 
ViGPMONG 2. en's - = «=== sein 517, 992 49, 836 | 3, 050, 13 789, 278 96, 049 4,515, 139 
Massachusetts 914, 327 48, 594 6, 571, 553 1, 623, 605 84, 777 8, 931, 398 
Rhode Island ...-... : 245, 070 24, 689 1, 564, 934 482, 370 42,167 2, 020, 714 
Connecticut ......-...+.. 736, 703 45,934] 5,209,061 | 1, 675, 044 66,760 | 5, 687,590 
ENO WANG Kee aie selec crejeln lee e's 6, 448, 886 496,406 | 31, 958, 739 8, 421, 667 784,464 | 49, 807, 106 
New Jersey....--.-+- ..--{ 1,188,492; 285,073] 6,686,142 | 2,990, 698 296,305 | 8, O81, 571 
Pennsylvania.-...-..--.- 6, 620, 015 740,787 | 34,377,883 | 10,381,781 999, 604 | 50, 049, 915 
apelawareOm-c.see~ew roe = 268, 692 96, 207 1, 427, 087 909, 212 131,149 | 2, 218, 754 
MARYA AIO nica min sim ainw sic'e = 1, 060, 800 396, 925 4, 984, 776 8, 430, 859 602,279 | §$, 718,593 
WECM ACTER Ween cows Soon Soe aOOs I, 987, 010 660, 147 8, 950, 629 6, 576, 269 $92, 731 13, 557, 571 
Nerth Carolina .......... 2, 071, 616 897, 840 7, 455, 132 7, 507, 593 742,820 | 11, 755, 635 
South Carolina ....-..-.- 1, 107, 954 309, 675 8, 416, 846 38, 873, 798 407, 750 5, 702, 141 
Gooreias asa ee tec =e 2,266,446 | 1,176,137 7, 126, 058 7, 357, 934 546,010; 11, 522, 788 
Mori amen, sae eee eenes 439, 220 104,860! 1, 024, 106 919, 651 81,419 | 2,788, 991 
PATA D AMA aon ace Onces aoe 2, 089, 733 916, 966 6, 761, 645 6, 252, 044 661, 757 | 10, 823, 526 
Mississippi.........----- 1, 935, 775 961,958 | 6,364,410 | 5, 631,784 732, 813 | 11,393, 498 
AS OMISIAD A \<:2/ctei os a oie 1, 118, 342 377, 555 3, 392, 246 2, 246, 907 291, 104 5, 933, 700 
RSF en SSE BARE COL aoe a EOS 3, 127, 770 1, 168, 097 11, 486,566 | 11,523,717 | 1,455,151 | 32, 466, 433 
PEED SOS ae is /aeieis a miaie in on 1, 829, 856 881, 706 6, 616, 050 6, 264, 427 783, 678 | 13, 371, 909 
MONDOSSEC =. - -Rmlsistawicie a3 3,482, 267 ! 1,922,454 ; 16,347,482 | 12,062,139 | 1,570,445 | 23,172, 313 
West Virginia..-.....-.- 1, 321, 886 | .285, 315 6, 741, 883 3, 197, 447 525, 421 8, 446, 259 
Kentucky 3,577,028 1 2,299, 042 15, 812, 265 | 12,740,559 | 2,009,924 | 24, 691, 437 
Ghiohe-ca- 8, 780, 846 | 1,159,081 | 43, 092, 291 | - 15, 659, 359 1, 008,094 | 70, 162, 24¢ 
Michigan 3, 859, 5S 227, 433 20, 762, 171 5, 852, 690 357, 534 | 34, 309, 633 
a RrVolicb el ene GRGHE AS OCS | 5, 755, 643 1, 091, 368 | 28,823, $19 12, 307, 903 1, 287,880 | 48, 621, 660 
JUVE Se eaeoanocos Teens 9,910, 806 | 1,615,165 | 35,978,297 | 21,463,525 | 2,505,511 | 60,351, 965 
SWAB COR SIN ae setermin =e 12 2)= = 3, 561, 353 294, 373 15, 826, 025 5, 646, 294 427, 518 29, 390, 784 
IMINWOS OTA ses im =in= == 2, 098, 824 159, 561 8, 234, 161 4, 448, 831 295, 386 | 20, 354, 498 
ON iis wists acess aol 7, 550, 508 989, 206 | 32, 553, 933 20,201,706 | 1,749,567 | 69, 448, 339 
MET SS OUVI -aiateroteiefeteietsteitape 6,810,068 | 2,096,085 | 28,352,032 | 22,785. 848 | 2,405,940: 53,147,418 
GAM SAS tesserae arettee as reais 3, 651, 256 746, 226 17, 432, 286 15, 843,345 | 1,133, 410 42, 584, 975 
WIG OPEL Ca ao neaocuemoe 1, 648, 044 191,048 | 7, 166, 090 7, 3995, 368 563, 635 ae 300, 684 
South Dakota..........-. pee ee 5 RNG Puen 131, 260 , 77T, 993 
North Dakota ........... ereeoe 24,229 |" 1,012,613 |)” g04) 38s 53,113 | 3, 552, 664 
PMO TAG sieo cee mteeier ene 58, 224 2.160 208, 794 233, 660 9, 992 834, 166 
BUYS OMI Eo aie creinier=irat-cne = 10, 431 736 | 30, 740 73, 694 4, 293 332, 221 
Colorado a a eee a 121, 327 | 22, 477 520, 820 710, 942 | 34,073 | 2, 685, 108 
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Poultry and egg products, 1879-80, and 1889~90—Continued. 


1879-'80. 1889-'90. 
Poultry on hand June he 7 | 
: “i aes 1, 1880, exclusive of Poultry petra June i, 
States and Territories. spring hatching. Eges pro- ; Eggs pro- 
aa z duced in) |= — 7 = aa aced an 
1879. Domestic | 1889. 
Barnyard. Other. fowl | Other. | 
(chickens). | 
Number. Number. Dozens. Number. Number. Dozens. 
INOW, MGNICO cr -clasei eee 40, 769 8, 530 238, 858 60, 596 2, 248 279, 664 
(AXIZON Giese ces talee 2 20, 844 1, 706 72, 584 57, 224 4, 586 204, 174 
MU ae etapa ceeaisewe oe 214, 733 7, 883 826, 237 279, 983 16, 826 1, 131, 071 
Novadasiccscess<ecteane ae 36, 710 6, 925 120, 471 62, 167 7, 436 170, 725 
JIG CO Oe een Aertese 2 Ae ee ee 65, 897 20, 624 268, 731 231, 54 15, 176 787, 812 
AW ists IO COME se etere eres 137, 581 9, 548 501, 448 779, 972 37,156 2, 710, 520 
Oreconm ase eee 435, 392 55,508 | 1,654,738 | 1, 180, 765 97,269 | 4, 453, 933 
Califormiay seas soaeteecn 1, 425, 991 184, 176 5,771,323 3, 504, 25 482,952 | 13, 679,423 
ARQ ec Seedan see 102, 265, 653 | 23, 234, 687 | 456, 875, 080 | 258, 472,155 | 26, 816,545 | $17, 211, 146 


DAIRY PRODUCTS. 


Returns of the Eleventh, Tenth, and Ninth censuses relating to the 
production of milk, butter, and cheese on the farm are presented in 
detail by States in the table below. The statement shows a marked 
increase in the production of milk and butter and an equally marked 
decrease in the production of cheeSe. In imilk the percentage of 
increase, 1889 over 1879, was 883:2; 1879 over 1889, 125; in butter, 
1888 over 1879, 31:7 per cent; 1879 over 1869, 51:2 per cent. The out- 
turn of cheese in 1889 showed a decrease of 31:3 per cent from that of 
1879, and in 1879 a decrease of 49 per cent from 1869. 

The production of milk has apparently made greater proportional 
gains than the production of its preducts, but if must be remembered 
that while the figures for milk represent practically the tetal product, 
the figures for butter and cheese are exclusive of the output of cream- 
eries and factories. 

The manufacture of cheese is being relegated more and more to the 
factory, and only in a few States, principally in the mountain and 
Pacific coast districts, is there indicated an Increased production on the 
farm. In the States of largest production the product of 1889 is but 
one-half that of 1879. 

Notwithstanding the rapid extension of the creamery system in the 
decade 1879 to 1889, the production of butter on the farm is shown 
to be still on theincrease. Inthe Eastern States, however, the outturn 
has remained about stationary since 1879. A most remarkable advance 
has been made in the Southern and south central States. Good gains, 
but less, proportionally, will be noted in States north of the Ohio and 
east of the Mississippi rivers. Anincrease approximating 100 per cent 
is shown In the figures for the Pacifie States. 
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z Dairy producis produced on farms in 1869, 1879, 1889. 
Butter, cheese, and milk produced on 
farms in— 
States and Territories = ai eats 
States and Territories, 1869. 
Butter. | Cheese. Milk. 
= Pounds. | Pounds. Gallons. 
PNT AITO Hae hc te a erie ee EE See Ie a ara ate af dee Bes | 11, 636, 482 1, 152, 580 1, 374, O91 
New Hampshiro Bs Soo bad mci ot SOMES ne RE Oe Pas BERD ee 5, 965, 080 849, 118 2, 352, 884 
PVODIMO NG ie ics cle eTesoe Seats Smee lat a ele tala e Sic/aye wicyatenr stele ore 17, $44, 396 4, 830, 700 3, 835, 840 
NID ER ENON OS) Shogun asosnem ss550 vdgan ies obeOsasE Sem es pa oor. 6, 559, 161 2, 245, 873 15, 284, 057 
UNCC os] am cle aerate meee re See be eto ots ss ae | 941, 199 81, 975 1, 944, 044 
CO eG Koike Se oae areas rsa Dogdess odes aeean ada 5e Secure ee Gye 00'7 2,031, 194 6, 253, 259 
BNO WN OL Keusicc ie epee nseray eae eases ei cece an Se eae | 107, 147, 525 22, 769, 964 135, 775, 919 
ENO Wid CLS OVie renee eion Mae perln ReG aia -Re aca -o Se elS cee = nfl O0O008 38, 229 5, 373, 323 
Ons yl vetilatee yo ee) ster see eed eels arcane cece | 60, 834, 644 1, 145, 209 14, 411, 729 
Delawarosseces tee ieee eee ces eee eg scene semen: i 1,171,963 315 758, 603 
Maryland 5, 014, 729 6, 732 1, 520, 101 
BAVA ca Ut og uo Artest Ee ae ee ee ete ea | 6,979, 269 71, 743 266, 812 
NOLiniC avoling eee cur so eee sen teeta. ahs sees | 4, 297, 884 75, 185 17, 145 
Ravel (OPTI! ow Ree Raat alee tee term mint ge A | * 461, 980 169 241, 815 
(COG RAIN 52.8545 Seo epee aB AeA Oe als Sateen eee age oe Stone | 4) 499. 572 4,292 109, 13 
iiilori cane Mee ee On Re oh ih Cne. Soh Sm a, vcetiet oe | 160, 989 25 3, 002 
PATA DAM Me. ome Mesa ee eae oe SA eee EEO Ra cae ice bic 3, 213, 198 2, 732 104, 657 
MISO Mis be 3oe sopaadce oe edt ous 2am Seer Seen eeraee emonGion sol 3, 099 17, 052 
NG GUE STATI ise oes terrae hae pes oe Sas atte eccke H 322, 405 11, 747 833, 928 
RRS State tat ee Se es limon are eas asepeC e er Naw al tases aia caps ers : 3; 712, 747 34, 342 62, 771 
ESTE RERNE: Risa ets eae aS A oe Bac ae are ae ees 1 2,753, 981 2,119 31, 350 
PRETIN CSS CG crepe are arse teeta most ols alate tet saints eee, fee omer a 9, 571, 069 142, 240 415, 786 
BY GELS WE EGH IG ee ces a cas Se ee a Sean eeu a us soe S ase ese 5, 044, 475 32, 429 144, 895 
Serie Oly mee ie ame ee on Se elm Ne Sse Lam eT 11, 874, 978 115, 219 1, 345, 779 
OUT O an ee las cieice ects Mets lenses wecoeate Memes 50, 266, 372 8, 169, 486 2; 275, 344 
Michigan ......-..--- Wa eras WAN ace TRE SE ET) Be ee 24. 400, 185 670, 804 2, 277, 122 
ESL eh eh eerie iotors ete erie ic Want eat tac ae eR ells aia 22, 915, 385 283, 807 936, 983 
IOUEEISCL Soe cede ae Se ea ae IG ton eee 36, 083, 405 1, 661, 703 9, 258, 545 
ee SCAT O NOR Ch ee SPN pitt elon Batten ey Sass Bini ele ead 22, 473, 036 1, 591, 798 2, 059, 105 
Minnesotar: 2::2-2-...- ARR hes DO TE A Oe OE ee IA CIE 9, 522, 010 233, 977 208, 180 
WOW aise ae ae coe Bes hats tserviia = vin ial eis © = icraetarate © terete teria aie 27, 512, 179 4, 087, 741 688, 800 
MSG UGE eves one a ret eee oc ela k Caetano eieinlo ne eins ae 14, 455, 825 _ 204, 090 857, 704 
ARTS Cette oe Fe cree end epererd oa ete was Sh lee 5) 022, 58. 226, 607 196, 662 
IPN ENC) RE hoy mae Se a ae ee ee a See Ce pee mee ee , 5389, 535 | 46, 142 95, 059 
South MD WUO Corns teak Oe saa Se ES ele cate dais Seine aah s emma \ 9n0 FOR | 5 
INCOR EbD a [cols mamerieten Ne sea ee, eke, ee Os ees ee ¢ auyy lod T8505 aera ele alee ote 
ING AU UE) Ae SOS ce ae MeO eS RRS On EIR ene 105, 186 
Wyoming 4, 980 
Colorado \ 19, 520 
New Mexico 813 
Arizona 4, 800 
WR ao see Scns Cer EES eee ae ira 11, 240 
Nevada 63, 850 
IGG AS 6 tiio aac Reroec OOD b0aL neni gO SUD EMO UCUSCO ROSAS Ror soe 11, 250 
Washington 21, 00 
Oregon ~ = ; 107, 367 
California z 7, 969, 744 3, 395, O74 3; 693, 021 
Rot allleerrcerats te arte, = aiaie eee lo ae Ale Ne fo alein niles = rapes Bimiae 514, 088, 188 53, 492, 153 235, 374, 522 
¢ 
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Butter, cheese, and milk produced on farms in— 


1879. 1889. 


States and Territories. 
Butter. Cheese. Milk, Butter. Cheese. Milk. 
Pounds. Pounds. Gallons. Pounds. Pounds. Gallons. 
EC Ge Aree ene atari 14, 103, 966 1,167, 739 3, 720, 783 15, 5938, 315 696, 052 57, 969, 79% 
New Hampshire ....... 7, 247, 272 807, 076 5, 739, 128 7, 942, 840 341, 235 42, 633, 268 
Bh Gee sig £3105 2% eae ae nae 25, 240, 826 1, 545, 789 6, 526, 550 23, Nese 063 609, 586 90, 712, 220 
Massachusetts -. - 5 9, 655, 587 829, 528 | 29, 662, 953 “g’ 358, 703 122, 900 82, 571, $24 
Rhode Island....- aa 1, 007, 108 67, 171 8, 831, 706 965, 456 24, 631 10, 610, 547 
Connecticutsc: 5.65.5: 8, 198,995 826,195 | 12, 289, 893 7, 196, 095 112, 566 54, 413, 822 
INOW MORK ook 2 ei Sens 1i1, 922, 423 8, 362, 590 |231, 965, 533 98, 241,813 | 4,324,028 663, 917, 240 
New Mersey -. 252.22... 9, 518, 835 66, 518 | 15, 472, 783 8, 367, 218 23, 613 64, 003, 953 
Ponnsylvania.....-...-- 79, 336, 012 1, 008, 686 | 36, 540, 540 76, 809, 041 439, 050 388, 905, 489 
Delaware Mew see esses 1, 876, 275 1,712 1, 132, 434 2, 026, 498 859 10, 699, 262 
Maryland .....-- Bivens 7, 485, 871 17, 416 4, 722, 944 9, 999, 602 9,575 | 46, €01, 218 
Virginia epee ow eee ken 11, 470, 923 85, 835 1, 224, 469 17, 949, 966 109, 187 | 78, 143, 458 
North Carolina 7, 212, 507 57, 880 446, 798 13) 129, 374 60, 760 55, 250, 665 
South Carolina 3, 196, 851 16, 018 257, 186 5, 737, 557 | 2,476 23, 833, 631 
GCOREI1A) Je encenss 7, 424, 485 19, 151 874, 645 14, 483, 323 12, 833 52, 234, 508 
ABODE oes secs 352, 156 2, 406 40, 967 867,195 1, 73k 5, 056, 799 
SAPS AIA Ans clehenava ences 7,997, 719 14, 091 267, 387 14, 548, 435 $, 131 55, 508, 687 
Mississippi 7, 454, 657 4, 239 427, 492 12, 988, 687 ; 4, 898 50, 803, 371 
MGOUISINHD sro. ee sees 916, 085 7, 618 256, 241 2, 089, 774 3, 939 12, 881, 927 
MR OMAS ce ea cae see wee 13, 899, 320 58, 466 1, 296, 806 32, 100, 560 145, 730 118, 475, 820 
PA PRONG AG is see sere Lect 7, 799, 013 26, 301 316, 858 15, 724, 144 21, 328 | 54, 325, 673 
Tennessee .........-... 17, 886, 369 98, 740 1, 006, 795 28, 314, 387 69, 919 107, 657, 116 
West Virginia .......-- 9, 309, 517 100, 300 i 750, 279 14, 063, 627 74, 372 59, 449, 066 
Kentucky. Ener Stes 18, 211, 904 58,468 | 2,513, 209 29, 038, 406 64, 822 118, 497, 289 
OIA Sastre sone eee 67, 634, 263 2,170, 245 | 46, 801, 537 74, 990, 307 1, 068, 083 326, 925, 396 
Michigan sco). corals 38, 821, 890 440,540 | 7,898,273 | 50, 197, 481 328,683 | 294, 537, 488 
RET CUE eee ee eee 87, 377, 797 367, 561 6, 723, 840 48,477, 766 360, $48 200, 510, 797 
MONO We a oe so cok 53, 657, 943 1, 035, 069 | 45, 419, 719 57, 121, 486 343, 4556 367, 269, 464 
Wiseensin 22222... et 33, 353, 040 2, 281, 411 | 25, 156, 977 46, 295, 623 906, 266 303, 701, 134 
Minnssotaita 0702. see 19, 161, 385 523, 138 1,504,407 | 34, 766, 409 676, 642 182, 968, 973 
LGW oie hoe e och eise ee 55, 481, 958 1, 075, 988 | 15, 965, 612 72, 893, 079 1, 038, 358 486, 961, 411 
DTS SOUT IG. ceca od See wes 28, 572, 124 283, 484 3, 173, OLT 43, 108, 521 288, 620 193, 981, 103 
POR WGAG OS fae ees erate a 21, 671, 762 483, 987 1, 360, 235 46,117, 076 ! 759, 210 201, 608, 099 
pales tee Sts areata stale are 9, 725, 198 230, 819 625, 783 27, 818, 073 463, 831 144, 768, 263 
Sout! aMkObiee see ce oe Ges | = aaa {h 28, 42%, 044 303, 951 59, 666, 525 
North Daketa.......... ; GRAS cs 80,407) 415,210) 5 712, 566 |) 1g 374 1 een 114 
AE GTRAIND: rien senses sismce 403, 738 55, 570 | 41,165 3, 062, 185 11, 512 6, 038, 036 
WR OTD Oise aso oe yes 105, 643 2, 930 75, 343 428, 269 15, 196 3, 064, 588 
Woldtadon ficcccee sn nee 860, 879 / 10, 867 | 506, 706 3, 282, 086 87, 183 19, 680, 797. 
New Mexico z 44, 827 10, 591 10, 036 86, 042 | 18, 931 717, 156 
ATCO G Woes et ees : 61, 817 18) 360 42, 618 115, 203 10, 855 709, 225 
MRLs eet re elas ans ke 1, 952, 903 126, 727 155, 263 1, 759, 354 162, 539 8, 614, 694 
in AREY Geycee ae eeEeaa: 335, 188 17, 420 149, 889 489, 657 51, 207 | 9, 532, 052 
Rite O: alexis <2 ieee aids ai 310, 644 20) 295 15, 627 1, 078, 103 eas Pa a 5, 085, 863 
Washington =. 05.5202. 1, 356, 103 102, 200 226, 708 3, 482, 225 281 19, 873, 281 
Oreoon oye ee 2, 443, 725 153, 198 927, 540 4, 786, 277 285) 576 | 25, 042, 976 
Oollitfornia.. 2. sessoles 14, 084, 465 2, 566, 618 | 12, 353, 178 20, 776, 704 | 3,871,575 1 11,191,186 
FPOCRLL soceura estes 777, 228, 367 | 27, 272, 489 '529, 622, 966 11, 023, 821, 770 | 18, 725, 218 | 5, 207, 121, 309 
i 
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THE CANNING INDUSTRY. 
TOMATO PACK. 


The American Grocer issued on January 10, 1894 its annual report 
of the tomato and corn pack in the United States and Canada. 
Although drought and other adverse climatic conditions reduced the 
crop in some sections, the tomato pack turns out to be the heaviest 
ever recorded, being 32 per cent larger than that of 1892, which was 
about equal to the average during thelast seven years. Itreached the 
grand total of 4,456,443 cases of 2 dozen each, against 3,366,792 cases 
in 1852, and 3,405,385 cases in 1891. This large output is undoubtedly 
the result of the sharp advance in prices of canned tomatoes during 
the first half of 1893, culminating in July, when No. 3 standard grade 
tomatoes sold from $1.25 to $1.45, as against $1 to $1.15 in January. 

This rise was due to the fact that stocks were cxhausted at the 
beginning of the packing season, as importations from England and 
Canada were necessary in order to satisfy the demand. The situation 
established a premium on tomato packing, so that every kettle within 
reach was putin operation. The acreage in some sections, particularly 
in the West, was increased nearly 50 per cent. On the Atlantic sea- 
board there was a long period of drought, which damaged the crop to 
such an extent that the opinion generally prevailed that “ there would 
not be enough of tke festive tomato to go around.” 

As the average consumption in the United States is about 3,300,000 
cases, the result is a surprise, showing a surplus of about 1,060,000 
cases, a large portion of which will have to be carried over. 

The following table shows the pack of 1893 as compared with that 
of 1892 in cases of 2 dozen each: 


Tomato pach (by States) in 1892 and 1893. 


1] 
‘ | 
1883. 1892. 1893-4 1892. 
= 3 = = || —— = me 
New Jersey ..-.-.-.-.---- 877, 242 862, 692 || Massachusetts........-. H 
MaT LAG 2 rac cantare = «ain 1, 417, 628 OUT TED WiIee mL eRe ore nice a miatereiee «2 \ 
EMEA RA Boe Sere Soo sine soe 347, 260 282, 717 || Arkansas | 
Obiletponi a agam eres aenees 451, 547 230, 943 || Texas.... 
WIOTAWATO sce ceo -1eier inion n 271, 277 175, 700 || North Carciina. 
BNOWeR OL Kine se wee ovine = oie 160, 885 146, 290 |] South Carolina.......... 
Virginia, including W est- NOAA Dames ane eaeeoa se | 
Virginia, 2,000..----..-. 45, 020 G0, 226 || Georgia ..-. H 
WOW Some see scene se 82, 719 57,500 |} Minnesota. 
OOF see 64, 720 87, 840 || Wisconsin . 
Missouri . - 122, £95 64,621 |) Mississippi. --.-- 
Michigan . 30, 502 39,602 || Oklahoma Verrito 
Tlinois. - 64, 400 42, 200 
Kansas’ . 76, 815 39, 833 POtaleszecece<ss oss 4, 300, 443 3, 223, 165 
Itaie ess =. 29,000 } 5D, OOONS COMA aetis a mcswieicine wei <ai> 156, 000 143, 627 
Nebraska - -- 16, 900 2,210 ——— 
Pennsylvania = 24, 364 18, 950 | Total United States 
Connecticut. ial 9, 500 14, 750 and Canada-.-...| 4, 456, 443 3, 366, 792 
Wolorade\ene at o-eec oe. H 49, 500 39, 262 | | 
1 


This estimate shows that the excess in the tomato pack of the 
United States for 1893 over that of last year is 33 per cent; the excess 
in Canada is 8 per cent, and for both countries it is 32 per cent. As 
some factories had not reported when the foregoing estimate was made, 
these figures represent the minimum quantity packed. 

The total output in 1893 compares with the pack of previous years 
as follows: 


. 
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Output of tomatoes in years 1857-1593, 


Cases of 2 
Year. dozen 
tins cach. 


4, 456, 443 
3, 366, 792 
3, 405, 365 
3, 166, 177 
2, 976, 765 
38, 343, 137 


2, 817, 048 

Motel orsOv en: YOavgec cae owas vitae sania nvaee racecars ead a ara tere es Seer 23, 531, 727 

INS ONS Aen CEI on La anon poems SQ On soso ator so mocene tr eesnceemecme sen aoe aDosse 3, 361, 675 
PAS HEME ANDRA RC HIGRY ACIS ie Gian Se pEebice Ios iat od Cue e amor he ur Ooe eo Sane on Garren 8, 742, 867 


The following tables give the monthiy and yearly range of prices for 
No. 3 standard tins in New York, Philadelphia, and Baltimore: 


Tomato quotations for 1893. 


New Jersey 
Month. and Delaware Philadelphia. Baltimere, 
standard. . 

JERR RN Ga uabe Ben COS ae UR OpORABSn COMER on Se OcIe $1.00 to $1.15 $0. 974 to $1. 00 $1. 00 to $1.10 
IRS SRIENNS paigoonemanoone se bacannacoopEEeToedsabe 1,10 1.15 1. 024 1, 05 1.10 
WOR CO) MESA AA Aan CAN enn doc a Mene ree SOA am oho! 1.15 1.174 1, 024 1.05 1.10 
April 1.15 1.10 1.15 1.10 
-May 1.15 1.25 1.125 1.15 1.10 
June 1. 25 1.30 1.20 1. 223 1.10 125 
duly 1.25 1.45 1.25 iy 05 meets 
August 1,00 1.35 1.3 1.35 . 80 85 
Septomner sac: os oistereias (tare -Pategaie otal Sesame creceeenra ate 95 1.10 80 - 90 - 85 92 
(OYCTO) NYS) See SABE Soon COU eon op aeRO nEe BOC ae ee aec 1. 024 1.10 80 90 92% 
INGMIGHEINYE 4 EaSR: Gas aopnnoce soar satoporpepCaTSEe ne 95 1.10 87h 95 92 95 
IDRADRTTTN NOS SS Ss. Sts caandenancalsenbecugbocsnees 1.09 1240 95 1. 00 923 95 


The following table gives the highest and lowest price for standard 


grade tomatoes, No, 3 tins, in the New York market for eight years: 


Mears Lowest. | Highest. | “Kear. | Lowest. | Highest. 

a i Sesion ee ee, 
1RGg Meee ee ee te $0.95] $1.45 | TSSOP Ste teen caeete ee at | $0. 824 $0. 88 
1800 beet ee ena "924 Makes Gohan me oo 190 1.05 
TERI se are Oe ee ‘80 rif Ac SST Geet aaa ens | 195 1.10 
Teo EL a eet a4 Aoeo- || Waseem me tte ct | 1 884 145 


The following table bringsinte comparison the price of No. 3 stand- 
ard tomatoes in Philadelphia, on January 1, each year for the past 
twenty years: 


\| 
January 1— Price, | January 1— Price. 

Ree OR SS Boe. aa Re erp SRR aR oA Haas $1.00 |! $0. 80 
IRs ESE SORE CBS SHO OMA Ue COO EA Aa eT BSOOE 95 1.00 
IES mis one beg he oot ccduclpoosen mac $0. 75 to .80 1.22 
it ae Amira e a aco ROSBaOOO Bnebae Cobar - 75 to .80 1.10 
NOU S5 2 2s aos moe oto so Gaowene sa econo ead -75 1, 20 
LG BO cceramee rene ive eretere Stare are seer e ce - 924) - 90 
IU ett cl eeen see Sasso bes Bren NOAA aA 974) 1.90 
MOS os aurscves sacs ee ohare ce etcsin 90 | 1.70 
MS SO2 Neca cat sie the meus, eto Sees -| - 90 || 1,50 
WeeG) ao oclontioetegespdne cee wauasGehen eo | 75 || 1.3 
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CORN PACK, 


The corn pack of the United States and Canada for 1893, according 
to the same authority, was 4,361,451 cases, an increase of 770, 372 EASES, 
or 22 per cent over that of last year. This is the largest corn pack on 
record, aud is Hable to reproduce in 1894 the fall in prices that occurred 
in 1889 as a result of the overproduction of canned corn in 1888. 

The corn pack by States for 1893, as compared with that of 1892 
shown in the following table: 


Corn pack (by States) in 1892 and 1893. 


[Dozens of cuses.] 


States. 1893. 1892. 
Maing o-oo co ecpe ges ocecscececeecceeeeeececeeeceeeeteteeestereeereeeenees 609,167 | 727, 167 
Whey Bion minal \Watoss tiv aes oe ccnmen Sono GS 6dr ao 0er Be Boos dO SSO RBS OO n rao SOA De 540, 057 618, 733 
INIA ig eRe Bye ais be HREOC aa te Se OTA ROM race EAI om AOA Pea eI 1, 074, 530 805, 509 
Jihinois 626, 496 464, 500 
i 76, 108 53, 552 
470, 381 310, 315 
369, 000 210, 143 
192, 300 100, 730 
honsads ME SHSH GCS Sass eno Les els CBR ERE hE Obc SC Oen POCO? se Ten Cb OSEeSEenease 32, 950 27, 775 
IN CRBS Oe te at een adhoc tee eae DOD DUR OR AGRO OH Ee SOR STIAE - One aC Se AMEE ono rer 26, 840 15, 881 
JMO) Se Ae eS AGS 3055 Se POS DON SOE TERE OESE nc eE AAA Ae oS Orae GACH ae reaae 1, 200 460 
Ponnsyy LDU peer SOMES SG ot 2 PETS AS MOOR ALES sere Bor Ieee AAA AO Cen AORN ear 57, 513 22, 100 
Do kawnaine semis ere Piceiae nara eke Senin ose aininin hee ee whan eninrere eae sls anailan wees 40, 105 47, 600 
OPMOTIS TALCS Ease Moise we nreycteci ne ee Sie neice vos lae nips Sew MES en eeresia a ence Sie 67, 804 2, 785 
TRE TAE < Meese ide ps ache eke ee ee rer tI I 4,184,451 | 3, 117,190 
CORTE 5 SRO SOON SOS OS Sete Be CORO REI SED Cee aR or SB ORO Eee ar TERED See Serie 117, ¢00 13, 889 
ciaiuanwedssravesand: Cana dans crac aia ae a2 opener rere ay. ee 4,301, 451 8, 531, 079 


are pack of corn in 1893 compares with the output of previous years 


s follows: 
Pack of corn in years 1885-1893, 


Years. Cases. || Years. Cases. 

OOS errneatn, oie t ee os ened oko ale's alee AP80 1 G40 LAW LBB Omen Mee minder Se apo cei Slsisc eres 1, 704, 735 
i) 24 2a RAGE ane SAO Res ae ey a DROS OOM Le On Meera a eee oot ge) ncite wee 1, 082, 174 
TUS TES tees 5 a Bee Se ee Oe 2, 889, 153 | 

IO ens ASS Geom Ee te ee en eee 1, 588, 860 Total nine years: <2. .-- 1-2-1 22, 660, 650 
ESCO oes Se eat alee Sia oe ea rae ewe Oars A100 BOOM AMePAGerPel V.ONIhe cate treo cia leleinin ata 2, 517, 850 
GSS omar eT che tote ate eee Megane ate si, 491, 474 | Average per year 1891-1893 .......... 3, 573, 894 
OY moors Cees tS cioete eons 2, 311, 424 


The following shows the highest and lowest price of New York State 
corn, Standard grade, No.2 tins, in the New York market, and the 
comparative prices for seven years: 


Prices of corn in New York market for seven years. 


New York | Now York 
Months. State No. 2 Months. State No. 2 
| corn. corn. 
ARAL Yue water aie rahe tase ose awiorete BAO OO SS Ue Os leved bys eee eteiw sich sere tcrcrste sai = siatererees $0. 90 to $1. 00 
MGbEO ALY sacce/saceises- ei Bien c= nso ELSSO sa | eePa UT OLS ale erste bated tele) 2¥ > wiene e bieralats - 80 1, 00 
March 1.05 1.10 |) September. -....-..- .5-..-----.2+2- - 85 1.10 
April.. 1.05 TISED) {EKO} G00 Ne) Cine. a eae nee ame in ee |  .80 
May 95 Patil MENIOWOnO DOr a sce e = cae aimee ncises Pe siglerteit) . 90 
Hien pean ee Btlece os ners sere Satta 90 1.00 i DE CCID Cree tee ys ee ee . 80 . 90 
i 


538 REPORT OF THE SECRETARY OF AGRICULTURE, 
Highest and lowest prices of corn. 
Rares poe = eee 
Year. | Price. } Year. Price. 
ees le te oe ar ee 4 
MS OB ce aj acciate cine Selec ola eter $0. 80 to $1. 10 | TOO ire oe ase aes eee eee $0. 50 to $0. 90 
SOD eye ic retain siatele tors vataletate are wiateehetmpelstata ater 95 1.25 | Te NSE Aen soso: Sanco sonata ° 80 Z 
IRIE ASine. SoSD SEC oem soe ssaonsony Oke ire TERT iste 6 ol arcicreiciclgs e neeieien oalaerae aa 95 1.25 
LGU Bet Pam ae ee OS Se nee eerie os | 60) 1.10 | BBG seis oc > 2 stake sere pie eae eke - 99 1.30 
SALMON PACK. 


For twenty-eight years salmon have been canned along the Columbia 
River. The industry reached its culminating ae in 1884, when the 
Columbia River pack amoun ted to 656,179 cases. The See 
slaughter of this valuable foed fish has since that ‘year aenipe e its 
numbers to such an extent that a gradual diminution in the pack is 
noticeable, although certain hatcheries have attempted to arrest this 
downward tendeney by saving the eggs and hatching the young arti- 
ficially, to be returned to the river. Since 1883 the Alaskan water 
have become avaluable field for the salmon packer, the product in 1891 
reaching 799,294 cases. 

The following table presents by districts the Pacific salmon pack for 
a series of years ending 1892, as taken from the annual review of the 
San Francisco Daily Commercial News and Shipping List. -The esti- 
mate for 1893 is taken from the American Grocer of January 24, 1894. 


Pacifie coast salmon pach (by years), 1866-1893, 


‘ | Columbia |Sacramento; Outsido British ane 

Year | ‘River. River. rivers Columbia.| “1laska Totals. 

Cases. Cases. | Cases. 
A OOO Mines ersreans 4, GOO 
LST OOO Me Scere caters 1 oh 

DRACO Wace memen 28, 000 
LOO OOO S| Seer an ater 100, 000 
TON OOON eee ie 150, 000 
200; OOO ee erectsele saris | 200, C00 
OF OROCOIaee einem nee | 250, 000 
2OKOO0 MES paren eerie 250, 000 
350, 000 2, 500 352, 500 
375, 090 38, 000 H 378, 000 
456, 000 8, 300 493, 747 
460, 000 21, 500 573, 687 
460, 480 36, 500 | 30, 000 | 640, 101 
4§0, 000 | 31, 000 30, 000 | 598, 394 
530, 660 ! 51, 000 37, 200 679, 500 
551, 000 181, 200 48, 500 | 956, 375 
541, 360 200, 300 49, 000 5 1, 045, 661 
629, 409 160, 000 38, 000 243, 000 36, 000 1, 106, 460 
656, 179 81, 450 41, 350 138, 945 54, 000 971, 924 
524, 530 48, 509 51, 750 106, 865 74, 850 806, 495 
454, 943 39, 300 181, 100 163, 004 120, 700 $09, O47 
378, 890 36, 500 195, 400 201, 980 190, 200 997, 890 
367, 75 58, 090 154, 000 135, 600 427, 372 1, 142, 722 
325, 500 66, 666 199, 068 414, 400 709, 347 is 714, $81 
433, 5C0 35, 006 67,117 409, 464 683, 332 1, 633, 419 
390, 183 4,142 78, 305 314, 813 | 799, 294 is 576, 737 
B02 S00 samme ons ccc 9, C00 | 238, 997 | 480, 000 1, 348, 797 
365, 700 Povee BEER A Ae leanne ae Jee eis SoS elnGeneSTo) 


Notrz.—The figures in the colamn headed ‘ Totals ” 


are not in all cases the aggregate of the figures 


for the samo year in the other columns, but as itit not known whether the error is in ono cf the 
addends or in the total, the figures aro here reproduced as found in the original. 
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EXPORTS CF CANNED GOCDS, 


The exports of our canned products to foreign countries for the fiscal 
year ending June 30, 1893, as compared with each of the preceding four 
years, are presented in the table appended. It will be noticed that 
since 1891 there has been a gradual decline in the value of our exports 
of these products, due chiefly to the decrease in the value of canned 
beef exported from the United States, though in 1893, as compared 
with 1892 there is also a considerable decrease in our exports of canned 
fruits. 

Exports of canned produces, 1889-1898. 


1889. 1890. 1891. 1892. 1893. 

Fish 
Co ee eae ano Sar $3, 364, 560 | $3,259, 244 | $2, 096, 957 | $1,738,465 | $2, 279, 625 
ONS, Be aceasta ait dre CE 100,023 | 143/509 | 139/392 |’ 146, G67 168, 903 
AS SEGRE OI Sita ieee Ri ee NS 4,375,213 | 6,787,193 | 9,068,906 | 7,876,454 | 7, 222, 824 
LCC RENE an Be ree aye ames $15,341 | 698,321 | 703/880 | 1/558, 828 | 1,127) 660 
RE caplet Tease ceaep canon te ok 11,264 | 231,265 | 280,821] "375, 068 242) 284 
PBs. Sees cc ope SRP 9,066, 301 | 11,119, 722 | 12,295,456 | 11,602,874 | 11, 049, 295 


AGRICULTURAL EXPORTS AND IMPORTS. 


The official records of our foreign commerce for the fiscal year ending 
June 30, 1893, show a decrease in the value of agricultural products 
exported, as compared with 1892, by $183,974,851, while the imports of 
1893 were less than those of 1892 by $12,969,671. 

The subjoined tables show in detail the exports of agricultural prod- 
ucts for 1892 and 1893, together with the imports of these products 
for 1891, 1892, and 1893: 


Exports of the products of domestic agriculture for the years ending June 80, 1892 and 


1893, 
1892. 1893. 
Article. a ; 
Quantity. | Value. Quantity. | Yalue. 
Animals, living: | | | H 
@atilenscy Ske ee eee ee number..| 394,607 | $35, 099, 095 |. 287, 054 | $26, 032, 428 
(2 RUSG p ears boom on as op GURU Osen oe do... 31, 963 364, 081 27, 375 397, 182 
IS ane De Re peters oe Sec Sees dos.24 3, 226 611, 188 2, 967 718, 607 
2 Oi ae RE GOM Cae BEE ORE ROU CE anO doze. 1, 965 238, 591 1, 634 210, 278 
NOG (Pc ona striae sb paceec OS ae Maponr do. 46, 960 161, 103 37, 260 126, 394 
Deol ray Ny ale 0G 1G nya Eee oormeeen acre ne loeb aa ia | AVG LS er mee os ar | 43,116 
Animal matter: ; | | 
Bones, hoofs, horns, and hern tips, strips, 

PG Se OD be aBecncbee contac els gene ora DASE Gora eoamse DUC UBL OM ores ec iaeciey | 319, 848 
Casings for sausages ......----.--------202| 22-22 e eee 878, 675 |.------- Baer 1, 409, 280 
LEHR Se 45 35 Roe Se Ca ancba SO Ise ae oe dozen. .| 183, 063 32, 374 147, 989 33, 207 
(CHGS cesta Sa q6On SOOO OP DOE Er aaeceea pounds... 580, 815 66, 403 736, 446 74, 723 

ease, grease scraps, and all soap steck - vjrcttce recesses | AOR 59B) iS fas ein ea tom 1, 067, 723 
Hair, and manutactyres of... ..2.-2<----< ee Ses oe 370, 169 |..-1.---.-.22-- H 459, 648 
Hides and skins other than furs..-......-..- UF foe aclasteaim ne D223 8954 os ot oem comes | 1, 497, 003 
LONG Vee eee ose es me aa er ee ail} win si mee CRESS 522 ae See Se } 15, 115 

Wee 
ee Lac Se Noe SO TROT Pe gallons. | 907, 575 496, 601 | 486, 864 336, 634 

Wt ermminad less: 028 ne Redden 278, 954 144,119 212, 266 106, 275 

Meat products— \ 

Beef products— | % 
Beef, canned) oc. 5225 14. 2 pounds..; 87, 028, 084 7, 876, 454 79, 088, 453 7, 222, 824 
Beet rests. cate aces cesses = do..-.| 220, 554, 617 18, 053, 732 206, 294,724 | 17, 754, 041 
Beef, salted or pickled ...... do..-.| 70, 204, 736 3, 987, 829 58, 423, 963 3, 135, 321 
Beof, othericureds.-..002-1-- GO. 2 3 953, 712 92, 524 898, 920 87, 776 
OL OW icioe «oaiiaea ase Sees do....! 89, 780, 010 4, 425, 630 61, 819, 153 3, 129, 059 
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Exporls of the products of domestic agriculture, ete.—Continued, 


All other breadstufis and preparations of, 


16, 620, 339 


1892. 1893. 
Article. = a 
Quantity. Value. | Quantity. Value. 
Animal matter—Continued. 
Meat products—Continued. 
Mutton. cicckenceesewerte sss pounds. 101, 463 $9, 022 108, 214 $9,175 
Oleomargarine— 
Imitation butter ..-..--...-- do 1, 610, 837 195, 587 3, 479, 322 416, 386 
A CvOl temisereeeiore ee =e ies do 91, 581, 703 9,011,889 | 113,939,363 | 11, 207, 250 
Pork products— ; 
BOCOIS eens sencticearee peunds.. 507, 919, 830 39,334,933 | 391,758,175 | 35, 781, 470 
WEVA S ete. we nis ee mele esos do.. 76, 856, 559 TTT, Ae 82,178, 154 9, $33, 096 
POR eeGa tere eelae oe oe else do.. 877, 746 30, 246 912, 644 79; 317 
Por i, salted or curced.......- do.. 80, 336, 481 4, 792, 049 52, 459, 722 4,116, 946 
LEC hte Oe Dan ow ear nerd 2 do... 460, 045, 776 33,201,621 | 365,693,501 | 34, 643, 993 
POU Gr yaa PAO ents letee ere a= erates atel| seal eo 13; S28 .0h\.. 202s er eeecee 17, 978 
‘All other meat PLrOdnCtse seer e et eee eek eee te UEP RIONP ANS es oon ooo 1, 245, 466 
Dairy products— 
TACT ATO eer asec oO Oa are pound; | 15; O47, 246 2, 445, 878 8, 920, 107 1, 672, 690 
CHES ne come ee eae do.. 82, 100, 221 7, 676, 657 81, 350, 923 7, 624, 648 
eMiallcee eset sect iee ocia meat cle nae aaem erie eee 236.3585 \iaoeo a oe 274, 155 
Wink DCS iicgam sce se vowel ate canis Wa pounds.. 127, 470 31, 898 17, 274 22, 048 
WioOly PAW san paniaecacten eee wae cate doses 202, 456 30, 664 91, 858 14, 898 
Total value of animals and animal 
MN ALLOL eee ae See ee Roe sie ae ree 1845730; 463u soa eee 171, 285, 887 
Bread and breadstufts : 
Barleyecae aiuto eetecieG bushels. . 2, 800, 075 1, 751, 445 3, 035, 267 1, 468, 843 
Broad AA GDISCWIUS eecisde we toe ee pounds 14, 449, 625 775, 596 14, 583, 967 752, 353 
NORM e sw ecio LS eee eae a a eee bushels 75, 451, 849 41, 580, 460 46, 087,274 | 24, 587, 511 
Cormmeal ee soc cieiecs areata barrels 287, 609 919, 961 271, 155 793, 081 
ats wien woeaeseisic ise le nar seen bushels 9, 425, 078 B 842, 559 2, 280, 653 951, 920 
Oatmeslongcetcesesceasseesseee sa: pounds.. 20, 908, 190 555, 957 5, 762, 701 160, 660 
Uv Ortaann aeiamats 3 ete tele swear bushels... 12, 041, 316 hl 432. 160 1, 477, 058 1, 062, 796 
Rivedtlour ase se. ccsceaas sees ee barrels. .| 4, 552 22, 461 2, 811 10, 290 
MICH pease sages ceppaccaese sone bushels 157, 280, 351 | 161,399,132 | 117,121,109 | 93,534, 970 
GWabrOa ttl O Wty myseetels aie ejie emreteierete barrels... 15, 196, 769 75, 562, 283 75, 493, 347 


USOC AS FOO inte oeer see Soe eee oe ee eee dey ls Pi Ke Se Ss per seca | 1,555, 883 
Total value of bread and breadstuffs.|.-----...---.- DOOP SOS LT ales ae wie oats 200, 311, 654 
Cotton and cotton-seed oil: | | 
Cotton— | | | 
Seansland ena. aeacnismeeionaee pounds... 9, O74, 686 1, 591, 464 7, 983, 415 1, 758, os 
Other wnmanufactured.-......-. do... ./2, 926, 145,125 | 256, 869, 777 '2, 204, 131, 711 | 187, 070,9 952 
Cottonseed Oli 5-5. waemees cence gallons... 18, 859, 278 4, 982, 285 9, 462, O74 3, 927, 556 
Total value ofcotton and coton-seed oi]!.............. 2685443 O26 Sater oisteee ans 192, 757, 264 
Miscellaneous: 
Ley ony ATO es PS AAR ACR EOS OS AACE Say: Snel Oo ee omens 7A ee iG lal nea See cae 163, 195 
Fruits and nuts— 
‘Apples dreds cen meceen meine pounds.. 26, 042, 063 1, 288, 102 7, 966, 819 482, 085 
Apples, green or ripe ......-- barrels. . 938, 743 2, 407, 956 408, 014 1, 097, 967 
Fruits, preserved— 
Ganned ct scd assess ware eee ee ih SD8S S200). oe aioe eciencene 1, 137, 660 
Other. winle =n nais elas mieiainieminpelewieicieeli= Se} sia.e elaine mleele arn = DIA FOS 2 cee tate Oe 224, 381 
Ajlothor greeny ripe, Or GmMed..eeens on |ace- soe e ene DC9D Stn eirercyetencterioae 882, 695 
SINGS ira oyelet ig clare iayelaeatenor iste elerenye Gaerentel <icla |etetemate arya GONGS4o es ane ectn see 94, 902 
aves 35, 201 582, 838 33, 084 519, 640 
HOPSse ce eee eee eer 12; 604, 686 2, 420, 502 11, 267, 030 2, 695, 867 
OH cake and oil-c 826, 398, 719 9,713,204 | 802, 416, 067 S, 688, 773 
ils— 
Minseedie ssc bis coe eee 112, 386 54, 020 128, 936 54, 356 
Othensyecelawlos commerce nese eiterd erate cee ten 13) TOMES a2. args 236, 161 
Seeds— 
Clover sence eee teeta: 19, 532, 411 1, 636, 671 8, 276, 966 $88, 809 
Gobtonecccse eb oeaee 12, 149, 261 86, 549 4, 431, 914 35, 029 
Flaxseed or linseed - 3, 613, 187 8, 915, 547 1, 837, 370 2,195, 37£ 
FRU OUMY ew assis cwialeloemaesiiios 10, 318, O74 881, 651 7, 077, 131 504, 937 
PATIFOU ROR See crac os ate se emeis rosie etrinvelated| Cee ote SERIE 231) (864; \a- 25 + om aoe 269, 580 
Tobacco— 
GRO By eRe PM eae A pounds..} 240,716, 159 20, 303, 245 | 248, 367,258 | 22, 292, 704 
Stems and trimmings........ do. . 14, 715, 927 366, 800 LT; 715; 625 599, 195 
Vegetables— 
ONIONS ee Setemics Mayes ru ee mee bushels. . 59, 842 58, 121 | 57, 610 60, 878 
Pease andybeans sects tnejaustais Gosces 637, 972 945, 767 | 389, 913 745, 636 
Potatoes as-Gauseassecaaan sae eeae Oe mar. 557, 022 361, 378 845, 720 700, 032 
CONMOC US Sie re ecarjahale ie wternaieraiete re ekeee tober i aeyeo mite tale BTONOCB lemme Soares straee 242, 284 
ALLO UNCH Tae LU Ota LC KAS recreate tent ree ite eee eee TOO Ga ee ees 149, 167 
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Veporls of the products of domestic agriculture, ete. —Continued. 
1892 1893. 
Article. ee ee SS, = 
Quantity. Value. Quantity. Value. 
a tS ae Se se = ai) pas 
Miscellaneous: 
Wine— 
Unibo thles mas. cf oaseetcs siete cect dozen. . 14, 834 $67, 686 11, 128 $51, 654 
NOE ANDO hulesieec meets cee gallons. . 655, 795 371, 344 708, 558 369, 893 
AdNother agicultural productseess n-ceeses|-cwa2 ces cee D843, 051 esses et oes 4, 515, 872 
———— —. | —s 

Total value of miscellaneous products!...........--. 54,791, 126 | 50, 998, 576 

= - oo 

RECAPITULATION, } | 
Animals and MEI NL COR ee ae ee carci ete oe bwcasre Ae ate ame Tele SOLOS tS. 2 Nae ce ese oe ! 171, 285, 887 
BECAdAnd Dread statism ance ceceeverete ae eer elele nici | se issarsieenteleterecs POO BOS. LEA Wonienic acess ee 200, 311, 654 
Cotsnurandycotton-seedloil weee-cnc see gases somal aauicme so cemene 563, 443, 526 | Bide Shtcie/- Sees 192, 757, 264 
MINSCelANCONs PROUU CLS joe seee soe ye eiatte ce Sel Naa ae ee cso | 54, 791, 126 | big SU meenetes 59, 998, 576 
Total agricultural exports........--- | eyatitaslerenvecete ees 799, 328, 232 ekeeae é eae se 615, 253, 381 
VOtQeNPOrishe- ot. sec Sete cern aaa se Seta \1, 015, 732, 011 | Be NT ss ae < | 830, 876, 908 
Percent of agricultural matter: 2 .2-|---..2ese-0-- ant 78 “69 | Sciice kone 14-05 

| i 


Imports of agricultural products for the years ending June 80, 1891, 1892, and 1893, 


Fibers: 


Animal— 


WOttOnsraaee eer eee eee ate ere ma semaines toes 


Hemp and ali substitutes 
DUC eae nn ai wl ig ose ee ee eget en 


18, 231, 372 
19, 086, 436 


1 656, 779 
7, 949, 650 


3, 862, 858 


2, 825, 064 | 


19, 688, 108 
25, 059, 325 


Articles. 1891 1892. 1893. 
Sugar and molasses: 
"SIVEE alert ee ceo Ue Us yO AL OI? Sn EY $105, 728, 216 | $104, 408, $13 | $116, 255, 784 
PBUOIASS OS mbites atries seasiereyoia ls unis acai = sles ssasciistern ecb SO8anb0¢ ~ 2, 659, 776 2, 877, 744 ' 1,992, 334 
Shiels CLEATS). Saeioe oe nb SOe SOD BS Eee ero eesaE OOS aB SG BLABY TO ema Ronis ese ars jocttcettscteee 
Potalsurar, and MOlassesi ooo. == seme ee mei 108, 289, 341 ~ 407, 286  0OT 118, 248, 118 
Tea, coffee, and cocoa: 

BEto h RSS 50 oe ERE SCO OO SEO ROGUE RUA DOME ANGI BEE 13, 828, 993 14, 373, 222 13, 857, 482 
CORC OMe eee aciate sae oo a cienisie oe escienic Meese Seis sns ms 26, 123, 777 128, 041, 930 80, 485, 558 
Cocoa, and leaves and SHollsvoi nce eee ip tleyeteste 3 393, 057 3, 221, 041 4, 017, 801 
WUT OMPUMIO TAGE CeILOI Sic: aisle Sots 2) =sss) sects cies aici sciaroymie Slate tates 97, 794 122, 578 183, 669 

Motel tearcotreey an yCOCOM ace o-oo teen e 118, 373, 621. | 145, 758, 771 98, 544, 510 
Animals and their products, except wool: 
(GRINS 5a ba cre S DES R AGS ACAD OREO Ane BSS5 TOBE ACROSS 102, $78 47, 466 45, 682 
TERESI racic oat ICR At eee eee ee 3, 265, 254 2, 455, 868 | 2, 388, 267 
SI ce 1,219,206} 1, 440, 530 1, 682, 977 
All other, and fowls....- SEDOB Eo DOANE RB SCGA neces 857, 927 | 307, 752 525, 269 
rind Come et een res eas ena c acne eons 1, 357, 93 1, 455, 058 1, 508, 258 
AAMT eee icloe a erates s cine =e aio nisiciie: ish ala aisiateaize ae. sige ielelayaitas 58, 541 16, 549 13, 479 
(GUNSCREy oc ee OED GOS EDC o eee oe a 1, 358, 752 1, 238, 166 1, 425, 927 
ORIG ens £8as Gos oUb nb ONS oe nego SRO RNeBD ECON aa BEeaG 1, 185, 595 522, 240 392, 973 
RADIO Ne rare cisiainin Seabee ie cine ss mlotminiet se ale Omie bie as Jaletiom celta’ as 497, 340 495, 519 567, 756 
GrGaSOh: oo aco ee eeeee ese ae els wc nee ase Sebicciew seep 430, 835 271, 421 419, 625 
SRN AA cores eee Pe ran ets ct rattere niete stain naa lalaials ais Saison Sie Se mie 2, 408, 733 1, 685, 562 2, 005, 796 
PLAC OS Tet cee etnias emai it ache cae e\sinla Sse oreo na /simele eeine 27, 980, 759 26, 850, 218 27, 347, 896 
HIME COLDS y OLOr recat cemncee = cinee ana sae Gman <n ateris . 853, 943 308, 302 365, 525 
EHIGOTS NOTAS MOLC i sere eam sceeee tise wae cere aieela rs 587, 444 797, 529 554, 902 
Meats— 
SESS nen gat Oe eA OR IOP Sear ek are eerie 521, 322 430, 048 558, 284 
AT OU Clee Socis ns iticjeris eikinista punto & oie walaie Sisiphain(aieinileieelelpt= 144, 049 97, 883 115, 376 
ENT ipl coer ceare tate seats ctcrciarate ierers aie leia leis alsin s sle(ereiotesl acm cw scrlstalclre 105, 633 95, 947 110, 186 
Oil. Priel 3 Oe eRe eRe poo oecbuSaTemubog ODE naanenaee 5, 531 12, 136 21, 327 
ROME SAS ORS KES eich ote te aterste lala eiajetela/diaieie(ein alnlotafwieinlciniwleicietmare 572, 817 566, 650 583, 217 
CMenVIMOeTALeM isa. .< vuctelee aro ocie «moran wee erie nl eaoe aaa 818, 878 823, 964 611, 851 
Total animals and their products, except wool... 43, 277, 970 89, 913, 808 41, 244, 073 


21, 064, 180 
29, 836, 986 


4, 688, 799 
1, 879, 152 
9, 061, 835 
2, 467, 82g 
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Imports of agriculiural products, cte.—Continued, 


Articles. 


Fibers—Continued. 
Vegetable-—Continued. 


Sisal grass and other vegetable substances -.-.--.--- 
Fibers not elsewhere specified -.---.-.-...--.------ 
Wbueall aay Ais eaes ame Shenk sober ease meas Set 


Miscellansous : i 
Breadstufs— 


| 
1891. | 1892. 1893. 
| 
&5, 829, 514 $6, 005, 484 
1 987, 904 1, 957, 236 
61, 429,517 | 


76, 961, 520 


} 
| 


Barley 2,222,593} 1. 592, 040 921, 605 
‘or 1, 651 10, 752 1, 265 
5, 056 8, 23 8, 897 
| 31, 08S | 27, 942 25, 642 
98, 227 | 67, 507 « 7, 055 
431, 940 | 1, 955, 385 797, 053 
43,180 | 4,231 3, 223 
Breadstufis and | 
WN HORN COI ets Sere cbaoanassobe sane SE oeeBenS J, 194, 473 | 1, 223, 066 | 1, 266, 835 
(Gilden) ijimes sqepaccses bosbcsucebaueeob arc osae wee acRAnSes | 842, 517 154, 954 208, S84 
SORT ORECoTE NOs IOUS ae te ean ner ecemne ects ce ate eer 26, 015, 374 20, 968, 262 23, 689, 639 
Hay Sans tate ere tad eatin tiene are ase i we ri eee 445, 461 715, 151 964, T5E 
STIG cla ee Sate ee ne ec ER Sane eet re eee eae 1, 797, 406 ; 885, TOL 1, 085, 40° 
Tear Ss SEE ee aoe 1, 600; 630 1,779, 73 31377 at 
Miaib Darl Giese ree sae eee ease eee cae 78,433 | §, 148 4,411 
Olls, vegetable. - = 2.--- 22.204 2c w ew eee eee ce oa oe flee ee eo se foe = = eile emi ms alee an 
IDRC OSA Ore IRE EG Ee mun caea mousse aces Cuaea Ae eoSeSs ose been eens e Te le aeaite Rete dee See ee eee. 
OUIN O22 eee nace ea see oe sree) 733, 489 | 876, 613 891, 424 
Other! case. eo Rs aa aes ciao on eee 1, 465, 001 2, 239, 540 2, 754, 37 
eViolatuherOr ies SOnblal eee see ane pee ee ae ee 1, 523,491 | 1, 676, 064 1, 653, 036 
Oy enienly ann EH anc oma secu ao cas neue re coe emcee Geass sar 1, 202, 375 | 1, 029, 208 1, 186, 824 
Plants, trees, and shrabs .-....----.---.---------------- 189, 763 | 155, 018 | 137, 593 
Rice and rice SOOM Naam oe wa sen ONe dane sovacsenecsoucss 4, 559, 540 3, 630, 883 2, 790, 151 
Seeds Sp: Rie re ee eas RAP Ree EB Se | 3, 266, 230 2, 264, 837 2, 757, 010 
pices: | 
eo big Rap eae ere ae ase Se ear | 262, 682 | 307, 738 | 288, 008 
ngroundc— | 
SNE OG Dac Sacer ee eee 686, 019 | 750, 813 613, 743 
PEP Pose con nase mss Sa aE EERE Geen Bee i 1, 338, 637 1, 069, 268 | 1, 278, 062 
RIVER ECGs fo RNa RE ie Dee ee eer 865, $82 | $20, 006 i, 110, 197 
ace ae FF Sa SAE ee Oe ete Be EOE ee OO Ee 13, 287,094 | 10, 882, 423 14, 702, 440 
OPES) be trace ciz ay akan 2 he OO Sras A eee eS SM 76: < 
eset! ee 594, 744 803, 696 763, 935 
Bean si aml grease 2 21. bssoe ewe eek sieceieiaw aeons 2, 078, 571 957, 824 1, 734, 228 
Potatoes....... | 2, 797, 987 186,006 | 2, 066, 589 
pee MGI SAUCES seaes me cates aces oe eee eee ee | 511, 163 | 421, 292 454, 699 
AM other— 
In their natural state or in salt er brine......-- | 1, 067, 757 | 563, 297 691, 968 
Prepaved Orxpnes om vedere gece rn ease eee | 668, 519 | 754, 808 | 635, 865 
Wines: E 
ee and other sparkling ..-...25..-.225-2--- 5, 615, 872 4,571, 816 | 5, 579, 054 
Gu Wwines— | | 
AMSCASIGL Se. hes pe soe Sar ee ae eee eee ee eens | 2, 641, 816 2, 464, 484 2, 505, 024 
gee In bottles ....------- 22-222 2+ seeee ee esses eee 1, 749, 372 4, 908, 203 2, 121, 275 
Mieigancrenernns keke srr \shooes sGecsoecaee soca ones eS Seuss. 177, 523 | 130, 766 132, 020 
MotalmimiscetlaneOws 2-222 2-2-2 eee ee 82, 591,497 | 66, 811, 677. 78, 891, £69 
RECAPITULATIGN, SE - =| ae S CS ; 
{ } 
SMGarANCINOLASSCS) ee = ae o oe ioer saan 2 Se eee eee 108, 383, 341 | 107, 286, 557 418, 248, 118° 
ilies, Cased, andl eGCbatcen. <4 aloe les eghapniee wicnnabe 113, 373, 621 | 145,758,771 | 98, 544. 51 
Animals and their products, except wool............---..--. 43, 277, 970 39, 913) 808 41) 244, 073 
Fibers, animal and vegetable........-...2.2-2220.0e0-0e00-- 61, 429,517 | 67, 089, 048 76, 981, 520 
Miao Chir COIS ere Ror acres ence See eee ee 82, 591, 497 66, 811, 677 78, 891, 962 
oe oe ee ie Shes iu jams 5 2) aw lange sig bie a ee ee ; 409,061,946 | 426,859,861 | 413, 890, 190 
Sinvane teers ts Selene Ge ey Cee Seema oP A S86 | 844,916,186 | 827, 402, 462 | 868, 400, $22 
Per cent of agricultural miacter --.-----_.-.2-.--. ame 48-4 as 51 °6 i 47 ‘8 
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THE SUGAR CROP OF THE WORLD. 
BEET SUGAR. 
The following table presents Mr. Licht’s estimate of the beet-sugar 
preduction of Kurope for the season 1893-94 as compared with preced- 
ing campaigns: 


European beet-sugar production. 


j 
Jountries. 1893-94. | 1892-93. 1891-92, 1890-'S1. 1889-80. | 1888-89. 

Metric tons.*| Metric tons. *| Metric tons. *| Metric tons. *| Metric tons. * Metric tons. * 

Germany... ees 1, 350, 000 1, 225, 331 1, 198, 156 1, 331, 965 1, 264, 607 990, 604 
Austria-Hungary..--. 845, 000 802, 577 786, 566 778, 473 753, 078 523, 242 
WPANCE rs zac cece ao cae 575, 000 588, 833 650, 377 694, 037 787, 989 466, 767 
PUES SIG eects oe eae 630, 000 455, 000 550, 994 544, 162 456, 711 526, 387 
PO UUIAVOM, | crea lie o aterstan 235, 000 196, 699 180, 377 205, 623 221, 480 145, 804 
Holland ienisix eels eve Staats 75, 000 68, 070 46, 815 76, 635 | 69, 765 56, 047 
Other countries....... 111, 060. 92, 000 88, 635 80, C00 890, 000 87, 000 
ROTA Pascoe whe Se 3, 841, 000 3, 428, 515 3,501, 920 3, 710, 895 3, 633, 630 2, 795, 851 

| 


* Ono metric ton is equal to 2,204'6 pounds, only a few pounds less than our long ton of 2,240 ponnds. 
CANE SUGAR. 


in regard to this kind of sugar Mr. Licht makes the following esti- 
mate for the principal countries which have a surplus for exportation: 


Cane-sugar production. 


i | ] 
Countries. igo3s-—"94. | 1892-’93.  }} Countries. | 1893-'94. | 1892-793. 
i | 
Metric tons. | Metric tons. |i Metrie tons. 
ahhiiarbact ouas obo 850, 000 682, 768 || Mauritius 70, 732 
Puerto Mico -c--.----- 69, 000 AB, 734 Wi Pave... ---- Bia 482, 007 
Wee ot eee 50, 000 50, 764 |! Brazil 215, 000 
ASW AG OSs ane scatalswin = == 65, 000 65, 383 || Philippine Islands -. 265, 000 273, 988 
AMMUCA UO aan se. see ne 26, 000 | 27, 000 || United States .....-. 265, 000 245, 000 
Martinique ...2.-.--- 32, 000 Bo felon LOL Wie rte selector 65, 000 60, 000 
Guadeloupe -.....---- 40, 660 41,208 WOM Gy pt. cu .csoecmn-c min = 70, 009 65, 000 
Lesser Antilles ...-.. 25, 000 25,000 || Sandwich Islands... 135, 600 125, 000 
IDeOMOTATA <5 -. secs. oe 116, 060 99, 692 — Er ee, 
Réumion.....-..-.-- 37, 000 35, 991 || WEAN). tedce 2 2, 960, 600 2, 045, 963 
| i 


According to these estimates the total sugar production of the world 
fer the last five years has been as follows: 


Sugar crop of the world. 


Years. | Beet sugar. | Cane sugar. Total. 


| 
Metric tons. | Metric tons. | Bfetric tone. 


iLiad oc | eS OFS Ane a eerie ee or Renee | 3, 841, 060 2, 960, 000 6, 801, 000 
1892-93 3, 428, 515 2, 645, $63 6, 074, 478 
1691-92 3, 501, 920 2, 852, 296 6, 354, 216 
4890-91 3, 710, 895 2, 554, 536 6, 265, 431 
1889-90 3, 633, 630 | 2, 069, 464 5, 703, 094 
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THE WORLD’S SUPPLY AND CONSUMPTION OF COTTON. 


All statements purporting to give the crops of the world are neces- 
sarily very incomplete, from the fact that for various countries no authen- 
tic data are obtainable; and the ob&Stacles to completeness increase 
when an attempt is made to cover any considerable period. The data 
given below are obtained partly from official and partly from private 
publications. Beginning with the United States, the figures on pro- 
duction found in the reports of the several censuses, from the seventh 
to the eleventh, inclusive, may first be presented. The figures of the 
last two censuses were published as returns for the years preceding 
those in which the census was taken, and while those of the three ear- 
lier censuses are not so presented in the census reports, they probably 
relate in the main to the crops of 1849, 1859, and 1869 rather than to 
those of 1850, 1860, and 1870. : 


TABLE I.—Cotton crops of the United States in the last five censuses. 


1879. 1889, 


States and Territories.| 1850.* 1860. * HSTOL* a SS) 
Area. Product. Area. Product. 
Bales. Bales. Bales. Acres. Bales. Acres. | Bales: 
IMEI ni ceaaen SAGES Oe oe 564,429 | 989,955 | 429,482] 2,330, 086 699, 654 | 2,761,165 915, 210 
Arkansas ....-..- eee | 65,344 | 367,393 | 247,968} 1, 042,976 608,256 | 1,700,578 | 691, 494 
Galifornia. - smn: a.+<=- Iw i> Se llemtas sere B48 eek wee ore tas Soe mtiee Selaeioeaivie ese eee eer 
Plorida..... 45,131 | 65,153 | 39, 789 245, 595 54, 997 227, 370 57, 928 
Georgia... <2 -| 499,091 | 701,840 | 473,93 2, 617, 188 814,441 | 3,345, 104 | 1,191, 846 
SV ANOS tae serstete catalenatere Cte eres an nate 1, 482 UGorieeae eos l apd ntfs laie wie aise oe OR TRS al ee eee 
MGA ees meme ee een Asie erates | Oo | oSeae cea aalfe ce 2 Steen Giese ea eie a ee eee oe eee 
I ERICINS Deano csaese onan Been oe ee GL Vall |S eae Sol tree emcee 731 212 
UROROND Overosau ncn case (Pesasespon ne 1, 080 2, 667 1, 367 2, 629 873 
Mouisvanaee ss eaten 178,737 | 777,738 | $50, $32 864, 737 508, 569 | 1,270,154 | 659, 180 
IMiSSISSIPpl ..----.----. 484, 292 |1,202,507 | 564,938 | 2,106, 215 $6311 5 =-2, 883s 278aled) bode 
ANT ISS ONUP Iga ee ermseewe lee rerercle rar 41, 188 1, 246 32, 116 20, 318 57, 260 15, 856 
INGREU Eeee ca cee oP oer eco ee ese ROG: | este oe ole set Nl eer eae hs 
Mowe lemico. ee eeesiaere ene U1 line Be Peasy ae, eter naam tar fae eet meaner Re. oo ac ce cee ee 
North Carolina .....-. 73,845 | 145,514 | 144,935 893, 153 389,598 | 1,147,186 | 336, 261 
OIGINGHOM: sacasS—0 cance ocedone nel Boas bor cans eens solo ocbegue sho. |tncseacsace 1, 10S 425 
South Carolina......-.. 300, 901 353, 412 224, 500 1, 864, 249 §22, 548 1, 987, 469 G47, 199 
MPONINOSS OC sererascteese cis = ei 194, 532 296, 464 181, 842 722, 562 330, 62 747, 471 190, 579 
Teas Seo eee ae 68, 072 | 431, 350, 628 | 2,178, 485 805, 284 | 3,934, 525 | 1, 471, 242 
PTS Op eee Set ORO Ol PI eee 3 DO No ose Os Soe allnte ten China sate tree eae eee eee 
Wale imlveane cere 8, 947 12, 727 183 45, 040 19, 595 39, 213 5, 875 
S\VECS V1 SUN A rerecere emis oral Siete atsroingere feetemreiain oes DNs cee Saaseel Ssse. eSeoLs FesesSonesseollencaane osc 
Trited States ....|2, 469, 093 |5, 387, 052 |3, 011, 996 |114, 480, 019 | 15, 755, 259 £120,175, 270 117, 472, 511 


* Tho figures in these three columns probably relate mainly, if not wholly, to the crops of 1849, 1859 
and 1869, respectively. See text preceding the table. = ; : 

7 Including 25,000 acres and 17,009 bales in Indian Territory. 

t Including 70,078 acres and 34,115 bales in Indian Territory. 


The annual estimates of the Department of Agriculture began soon 
after the close of the war. In October, 1866, the crop was estimated 
by the Statistician at 1,835,000 bales, an estimate subsequently modi- 
te to 1,750,000. The estimates for 1867, 1868, and 1869, were as given 

elow: 


Year. | Area. Product. | Value. 
: sane | 
. Acres. Bales. 
DRG ore eo ae Ta cae et ae Ee eeaere GEA DEE On eae | 7,000,000 | 2, 450,000 | $220, 000, 000 
LSB isi tiles Sie fe Cari Sate a ANGE. os AER St Sg eh eR eS A | 7,000,000 | 2/500,000 | 225° 090; 009 
1860 Sm ote Ss. Soe reins Ph eee oti Seeeee ed atte Poe SD evr 


, 190, 000 | 3, 000, 000 | 303, 900, 000 
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The estimates of the Department on area and value for the years 
from 1870 to 1888, inclusive, are given in Table If below, but the report 
for 1874 contains no estimate of av ea and the reports for 1877 and 1882. 
contain no estimate of value. No estimates have been made by the 
Department since 1888. All the figures in Table IL except those on 
area are found on page 218 of the ‘Statistical Abstract of the United 
States for 1893. The figures on quantity produced presented in the 
same table were taken for the Statistical Abstract from the records of 
the commercial movement of cotton, which may be presumed to give a 
more accurate measure of the respective crops than could be obtained 
from any other source short of an actual census. 


TaBie I1.—Crops of the United States from 1870 to 1892 inclusive. 


; | Average | Average to 
eae, Annual | net gross |Crop in pounds} y, nae 
ae aa SES crops.t a weight | weight Ces eehe Farm value.f 
j of bales.t of bales. § | 
1 2 } 3 ¥. } 5 6 | 7 
| Acres. | Bales. | Pounds. | Pounds. | Pownads. | 
POTOR tse ees coc Scie a | 8,680,000 | 4,347, 006 38 464°85 | 2,020, 693,736 | $286, 000, 000 
TSU SRS is meee Ree TOE OOS 7, 878, 000 | “2,974,351 | 439 465 °34 | 1, 384, 084, 494 288, 800, 000 
IN Sie mpentiore cares here eerste ae 8, 500,060 | 3, 930, 508 | 440 46640 | 1, 833,188, 931 301, 087, 500: 
COB casinos ee eS eee 9, 350, 000 4,170, 388 439 465 34 | 1, 940, 648, 352 312, 480, 000 
LA eRe cree aS I eee eS esl A ae | 3, 827, 845 439 | 465:97 ) 1,783, 644, 032 256, 215, 000 
ROTO met ord Sey eo ocmetecanese | 10, 808, 030 | 4, 632, 313 436 465°85 | 2.157, 958, 142 272, 936, 400: 
RGU Gere ety eet mises ee caas inl 677, 250 : 4,474, 069 43 468 °45 | 2, 095, 901, 297 229, 444, 600 
NWT Age acesoee Bces a cca eer \ 12, 600, 000 | 4,773, 865 450 | 473°47 | 2, 260, 285, 666 205, 000, 000: 
12, 266, 800 | 5, 074, 155. 443 473°85 | 2, 404, 410, 373 193, 854, 641 
12, 595, 500 | 5, 761, 252 453 481°11 | 2,771,797,156 | 242, 140, 987 
-| 15,475,300 | 6, 605, 750 456 484'40 | 8, 199, 822, 682 280, 266, 242 
16, 710, 730 | 5,456, 048 446 474 “EE 2,588, 240, 050 259, 016, 315 
16,276, 691 | 6,949, 756 460 489-95 | 3, , 405, 070, 410 309, 686, 506 
16, 777, 953 | 5, 713, 200 452 | 482 °66 2, 757, 54d, 422 | 250,594, 750 
8 17, 439, 612 | 5,706, 165 451 | 480°70 | 2,742,966,011 | 253, 993, 385. 
OBO Renner ce Meee cece | 18, 300, 865 6 575, 691 455 | 483°95 | 3,182, 305,659 | 269, 989, 812 
SSO recieseele ie arare aise oak 18, 454, 603 | 6, 505, 087 455 | 485 °37 | 3,157, 378, 443 257, 295, 327 
PS Sireereeeaarem caiecrurce «rere 18, 641,067 | 7, ‘046, 833 458 | 488-05} 3,489,172,391 | 291, 045, 346 
N88 renee fice eee sei 19, 058,591 | 6, 938, 290 467 ; 495°79 | 3, 489, 934, 799 292, 139, 209 
Lets aint aios Ss OREN AOS ESE pees 7, 311, 322 417 | — 49613 | 3, 627, 366, 183 308, 424, 271 
NSIS” 5s Apres Nee are get eno oe 8, 652, 597 477 | 498 81 4, 316, 043, 982 850, 000, C00 
iM RSs Le 5 Sap ae A aUeio Senne ae eee 9, 035, 379 476 | 498-77 | $4, 506, 575, 964 3138, 000, 000 
EOD rere te roietere satel aieinis eGizisints ac ieels)einine 5 6, 700, 365 472 | | 500°37 | §3, 352, 658,458 | 268, 000, 000 
* Wstimates of the Department of Agri icuiture as Gere from year to year in its report “(See text 
above.) 


jhe amounts given as annual crop represent the commercial movement for periods of twelve 
months beginning on September 1 of the year in which the crop was grown. The statistical abstract 
inakes acknow ledements tor the figures on this subject to the New York Shi ping and Commercial 
List, the New York Commercial and I’inancial Chronicle, the National Cotten Exchange and the New 
Oxleans Cotton Exchange. 

} As reported by Mr. Thomas Ellison, of Liverpool. 

§ As reported by Henry A. Hester, see retary } New Orleans Cotton Exchange. 

i The figures in this column are mainly the estimates ef the Department of Agric ulture. (See text 
above.) 


The commercial movement from September 1, 1893, to April 30, 1894, 
indieates that the crop of 1893 was considerably larger than that of 
1892, The total supply brought into te out of the crop of 1893 from 
ee 1, 1893, to April 30, 1894, inclusive, as stated by the secre- 

tary of the New Orleans Cotton Exchan ge, was 7,101,386 bales, against~ 
6,272,542 bales during the corre sponding g portion of 1892-"93. 

The figures given below in Table III are from page 218 of the Statis- 
tical Abstract of the United States for 1893. Those in columns 2 and 
3 combined make the total crop in pounds, as given in column 6, Table 
Ji. It must be borne in mind, however, that the exports for each fiscal 
year are out of the erop of the calendar year preceding that in which 
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the fiscal year closes, and that consequently 1871, in column 1, Table 
ILI, corresponds to 1870, in column J, ‘Table H, and so on for the sue- 
ceeding years. 

Tapry, II.—Kezporls, imports, and domestic consumption ef cotion ir the United States. 


| | 


| 
| | . Per cent 
~ é | Foreign Total con- 

Years gine ee Domestic re- | | Exports os . ,. ;of domes- 

ending peli oe tained for Imports. of ape shee oe tic prod- 
Juno 30— | ecnusumption. foreign. | sumption. | foreign. | bale 

i 2 3 | 4 5 6 | 7 8 
| Pounds. Pounds. Pounds. Pounds. | Pounds. Pounds. 

iG ease | 1, 462, 928, 024 557, 765, 712’ | 1,196, 840 776, 483 420, 857 558, 186, 069 72°39 
DST 2mee ser 938, 537, 413 450, 547,081 | 2, 894, 183 288,297 | 2,605,886 | 453, 152, 967 67 44 
CO eee 1, 200, 063, 530 633,125,401 | 4,425, 524 334, 648 | 4, 090, 876 637, 216, 277 65°47 
BSCR Soe Gee 1, 358, 692, 303 582, 046,049 | 3, 625, 830 377,610 | 3, 248, 220 585, 294, 269 70°03 
Sie ae tae 1, 260, 418, $03 523, 225,129 | 2, 149, 332 433,041 | 1,716, 291 524, 941, 420 70 69 
ROT Gis- 1, 491, 405, 334 666, 552,808 | 2, 451, 419 224,497 | 2, 226,922 668, 779, 730 70°75 
LS Moos see 1, 445, 369, 130 650, 532,167 | 2, 656, 567 277,949: | 2,378, 618 652, 910, 785 68 ‘97 
SAS roe t= 1, 607, 533, 511 652, 752,155 | 3,032, 013 935,541 | 2,096, 472 654, 848, 627 71°23 
AS TOE ae 1, 628, 372, 833 776, 037,540 | 2, 993, 677 503,146 | 2, 490, 531 778, 528, O71 67°74 
1880: 52 2-- 1, $22, 061, 114 949, 736,042 | 3, 547, 792 234,729 | 38, 313, 063 953, 049, 105 65-73 
PS Sea 2, 491, 928, 772 | 1,007, 893,910 | 4,449, 866 | 1, 240,576 | 3, 209, 290 | 1, 011, 163, 200 63 -47 
AgeOe ees. 1, 739, 975, 961 848, 264,089 | 4,339,952 | 1,843,490 | 2, 496, 462 850, 760, 551 67 °23 
1883.2. -<- 2, 288, 075, 062 | I, 116,995,348 | 4,081,945 | 3, 238, 930 843, 015 | 1, 117, 838, 363 67-20 
Set -_-. 1, 862, 572, 530 894, 971, 892 | 7,019, 492 | 1,353,936 | 5, 665, 556 900, 637, 448 | GT °55 
SSH 22. 1, $91, 659, 472 851,306,539 ; 5,115,680 ; 1,609,260 , 3,506,420 854, 812, 959 | 68 -96 
HSE. 5 2, 058, O37, 444 | 1,124, 268,215 | 5,072, 334 } 1,276,961 | 3,795,373 | 1, 128, 063, 588 64-68 
SST on ne 2, 169, 457, 330 987,922,113 | 3,924, 531 716,371 | 3, 208, 160 991, 129, 273 68 “71 
1s eel a 2, 264, 120, $26: | 1,175, 053,565 | 5,497, 592 203,972 | 5,298,620 | 1, 180, 345, 185 | 65 “83 
ERO eta rare 2, 384, 816, 669 | ¥, 055, 218, 13 7,973,039! 187,959 | 7,785,080 | 1, 662, 903, 210 69°32 
GS00 20 2, 47%, 799, 853 | 1,155, 566,330 | 8,605,049 | 248,104 | 8, 357,945 | 1, 163, 924, 275 63°15 
ESOT re 2, 907,358, 795 | 1, 408, 685, 187 | 20, 908, 817 447, 794 | 20, 461,023 | 1, 429, 146, 210 67 3 
WSOP 8 2, 935, 219, 811 | 1,571, 356,173 | 28,663,769 | 132,777 | 28, 520,992 | 1, 599, 887, 165 65-13 
HE98i 22. 2, 212, $15,126 | 1, 140, 543, 332 | 43, 367, 952 360, 832 | 43,007,120 | 1, 183, 550, 452 65-86 


The figures in the following table for the years from 1870-71 to 
1889~-’990, inclusive, are found on page 138 of Latham and Alexander’s 
Cotton Movement and Fluctuations for 1892. Those from 189091 to 
189293, inclusive, are found, as also are the others, with two excep- 
tions*, on page 405 of the Commercial and Financial Chronicle of Sep- 
tember 9, 1893. ‘The quantities are expressed in bales of 400 pounds. 
The figures for the United States, when reduced to pounds, differ more 
or less from those given in Table Il, but the table as a whole may 
serve to give an approximate idea of that pertion of the world’s cotton 
erop which enters into the commercial supply of Eurepe and our own 
country, with the parts thereof contributed by the United States and 


by other countries, respectively: 


“In the Commercial and Financial Chronicle the visible supply at the end of 
1889-90 is stated at 1,120,000, and the invisible at 314,000 bales, 
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TaBiu TV¥.—Supply and distribution of cotton. 


[Bales of 409 pounds each] 


Visiblo | Crops. Balanes of year’s supply. . 
= De soars: a Povaleact: ——— 
rears. | visible be- : Supply of ual con- End of year. 
ginning United lg Motsloe | Sumapiionss| = eee a Burnt, 
ES SAIN States. | countries. | Visible. ete-t 
—— ! = a ——j— 
| i 
1870-71 | 1, 725, 000 4, 733, 060 | 2, 025, 000 §, 758, 000 5, 820, 000 | 1,696,000 | 882, 000 | 85, 000 
ie 12 2; 578, CCO | 3, 241,000 | 3,036,000 | 6,277,000 | 6,812,000 | 1,785, CCo 658, 000 99, 000 
872-73 | 2, 453, 660 4, 283, C00 | 2, 983, 000 6, 366, 000 6, 425, 000 | 1,591, 000 729, 000 74, 000 
1873 74 2, 320,000 | 4,597,000 | 2,320,000 | 6, 917, 000 6, 632, 000 | 1, 632, 000 843, 000 80, C00 
1874-75 | 2,625,000 | 4,216,000 | 2 309 000 | 6,525,000 | 6, 656,000 | 1, 619, 000 705, 000 70, 000 
1875-76 | 2,¢ 324, 000 5, 174, 600 | 2,018,000 | 7,189,099 | 7, 082, C00 | 1,732,000 | G14, 000 85, C60 
1876-77 2) 346, 005 4, 933, 000 | 1,897,000 | 6, 836, 000 T, 140, 60 | 1,318,000 } 643, C00 75,000 
Is77-78 | 1, 961, 006 5, 425, G00 | 1,566,009 | 6, 931, 000 7, 272, 000 | 1,214,000 | 326,600 89, 500 
TS78~79 i 540, 999 5, 637,000 4 4, 398,000 | 7, 035, G00 7, 223, G0 ; 1,068,000 | 199,000 85, 00@ 
1879-'80 i 287, 000: 6, 556,000 | 1, 894, 000 8, 450, 000 8, 081, 609 | 1, 499, 609 49, 000 88,. 000 
1880-81 | 1, 548, 005 7,519, 000 | 1,837,000 | 9, 356, 000 8, 646,000 |-1, 922,000 | 246,000 90, 000 


188182 | 2,168,000 | 6,073,000 | 2,510,000 | 8,583,000] 9,035,000 | 1,362,600 | 254'000 | 100, 000 
1882-83 | 1) 616,060 | 8, 058,000 | 2,359,600 | 10,408,000 | 9) 499,000 | 1,704,000 | 701,060} 120, 000 
1883-84 | 2,405,000 | 6,485,000 | 2, 434.000 | 8,919,000 | 9,290,090 | 1,505,000 | 434, C00 95, 600 
1884-’85 | 1,939,000} 6,420,000 | 2: 007,000 | 8,427,000 | 8) 597,000.| 1,230,000 | 449, 000 90, 600 
1885-'86 | 1,679,000 | 7, i 590, 000 $3, 000 
1S88—87 | 1,800,000 | 7,450,000 | 2,478,600: | 9,928, C00°| 9,757,000 | 1,248,000 | 593,009} 139, 600 
1887-'88 | 1,841,000 | 8/000, 600 | 2, 100, 000: | 10, 100, 006 | 10,167,000 | $65,000 | 649,600 | 160, 000 
1888-’89 | 1,614,000 | 8,079, 000 | 2,359,000 | 10, 429,000 | 10,524,009 ) $62,000} 597,000} 220, ceo 
1889-'30 | 1,439,000. | 8,525,000 | 2,580, 000 | 11, 105,099 | 11,055,000 | 1,140,000 | 294,c00 | 115, caa 
1880-'$i | 1, 434, 000 | 10,170, 090 | 2, 488, 000 | 12, 653, 000 | 11,726,000 | 1,706,000 | 560,080} — 100, 690 
190192 | 2) 256; 0G0 | 10, 860,000 | 2) 399,000 | 13,190, 000 | 11,816,000 | 21933, 000 | 607,000} 100, cae 
1892-'S3.| 3,540,000 | 8, 044, 000 | 2, 600, 000. | 10, 644, 000 | 11,470,000 | 2,400,009 | 263,009} — 50, coe 
\ i ! 


* Consumption in Europe and the United States. 
+ This column covers cotton exported to.countrics not covered by figures of consiunption, and cot- 
ton burnt in United States, on sea, and in Europe. 


To illustrate the preceding, take the last season, 1892-’93, and the 
results would be as follows: 


SUPPLY, 


Visible aud invisible stock beginning of year ............-..----. ------ 3, 540, 000 
ODA MerOMeCIRIMNO: WeAP se. oo era. = psp see we Seep Se Lites Al 10, 644, 000 
Porilisipply Chales: of 400) pounds). 2-50 5go 2 see wee ae ee ees 14, 184, 000 


DISTRIBUTION. 


PRO UA LA COS UN ONO We ote con = everson Se eee eee mies 11, 471, 000 

Barmah -ebes, .uminor ther wear sa. ee ac) er sas Ac mii oe 50, 000 
r — ti, 521, 600 

Leaving visible. stock. ~.o. uo aesae 2 se ane nn 2, 400, 600 

Weave AMV ISO © SUOe ke e\-cn a = sere eee ie ea - 263, 000 


Total visible and invisible stecks at end of*year......----.----... 2, 663, 000* 
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The following table, whichis obtained from the same sources as Table 
IV, shows how. the consumption of cotton exhibited in that table is 
distributed between Great Britain and the continent in Europe and 
between the North and South in the United States: 


TABLE V.—Consumption of colton in Hurope and in the United States, 
[Bales of 400 pounds each.] 


| Kurope. United States. 
Year. ee | ay mons a ioe eas 
wares! | Continent.| “Total. | Worth. | South. | Total. 


2,805,000 | 1,906,060 | 4,711,000 | 1,009,000 | 190,000} 1,109, 000 5, 820, 000 
3,015,000 | 2,057,600 | 5,072,000 | 1,108,000 | 132,090 | 1, 240, 000 6, 312, 000 
3, 084, 000 | 2,032,000 | 5,116,000 | 1,157,000 | 152,000 | 1,309, 000 6, 425, 000 
8,128,000 | 2,064,000 | 5,192,000] 1, 299, 000 | 143,000 | 1,440, 600 6, 632, 000 

5,3 

5, 5 

- 


"| Aggregate. 


3,088,000 | 2, 240, 000 28,000 | 1,169,000 | 159,000} 1,328, 000 6, 656, 000 
8,176,000 | 2, 403, 000 ‘ 1,244,000 } 159,000 | 1, 503, 000 7, 082, 000 
8,183,000 | 2,378,000 | 5,561,000 | 1,418,000! 161,000} 1,579,000 7, 140, 000 
38, 038,000 | 2,509,000 | 5,547,000 ! 1,558,000 | 167,000 | 1,725, 000 7, 272, 000 
2,843.000 | 2,596,000 | 5,439,000 | 1,615,000 | 169,000 | 1, 784, 000 7, 223, 000 
8,350,009 | 2,750,000 | 6,100,000 | 1,779,000 | 202,000 | 1,981, 000 8, 081, 000 
8, 572, 000 | 2,956,900 | 6,528,000 | 1,884,060 | 234,000 | 2,118, 000 8, 646, 000 
8, 640,000 | 3,198,600 | 6, 838, 000 1, 931, 000 266, 000 | 2,197, 000 9, 035, 000 


8, 744,000 | 3,380,600 | 7,124,000 | 1,993,000 | 382,000 | 2,375, 000 9, 499, 000 
3, 666, 000 | 3,380,000 | 7,046,000 | 1, 865, 000 379, 0G9 | 2, 244, 000 9, 290, 000 
8, 433,000 | 3, 255,000 | 6,688,000 | 1,608,000 | 301,000 | 1,909, 000 8, 597, 000 
3, 628,500 | 3, 465, 009 7, 093,009 | 1,899, 000 388, 000 | 2, 278, 000 9, 371, 060 
3, 694,000 | 3,640,000 | 7,324,000 | 1,972,000 | 451,000; 2,423,000 |_ 9,757, 000 
3, 841,000 | 3,796,000 | 7,637,000 | 2,020,000 | 500,000 | 2,530,000 | 10, 167, 000 
8,770,000 | 4,069,000 | 7,839,000 | 2,130,000 | 555,000 | 2, 685,000 | 10,524, 000 
4, 034,000 | 4,290,000 | 8,324,000 | 2, 102, 000 | 629, 000 | 2,731,000 | 11, 055, 090 
4,230,000 | 4,538,000 | 8,768,000 | 2,262,000 | 696,000 | 2,958,000 | 11, 726, 000 
4, 020, 000 | 4,576,000 | 8,596,000 | 2,430,000 | 790,000 |} 3,220,000 | 11, 816, 000 
TEP ERE Sarena 3, 706, 000 | 4,576,000 | 8, 282,000 | 2,340,000 | 849,000] 3, 189, 000 | 11, 471, 000 


*Wigures for European consumption for 1891-92 and 1892-"93 are givenas being subject to slight 
correction. 

The consumption of cotton in India for each year since 187778, as 
stated in the two publications already named in connection with Tables 
IV and V, is given below, the figures for the last two years being from 
the Commercial and Financial Chro nicle, while those for the other years 
are alike in both publications: 


Tasty Vi.—Consumption of cotton in India. 


Quantity, ~ || Quantity, | | Quantity, 
Year. bales of 400 |) Year. bales of 400 | Year. bales of 400 

pounds. | pounds. | | pounds. 

| ae | =) 

ASSAM Be soos 262, 230 | 4883-184 2022... -: 520, 700 |f 1888-89 .......... 870, 880 
ESTO—'S0 eae cise w 801, 480 |} 1884~’85 .........- 584, 800 || 1889-90 ......-.-. 988, 293 
ISS 02181 See aie eee 371, 400 | USGS Ooi as 680) S008] 1890 SOt oe ess 1, 155, 328 
TOPE 6 6 Secu eadap 389, 600 || 1886-’87 .........- UL SOOM USOT 02 wearer tee | 1, 142, 619 
AS82—18 3) reese 447, 400 | GSE! Gade aa aaoe 771, 670 TS92— 93 sconces seen *1, 170, 000. 


* Estimated. 


THES WORLD'S WOOL SUPPLY. 
STATISTICS OF PRODUCTION, TRADE AND PRICES, 


The first of the tables which follow relates to the production of wool 
throughout the world. As far as official figures as to the wool product 
of different countries could be obtained they have been used, but in a 
inajority of cases it has been necessary to use unofficial estimates, or to 
make as close an estimate as practicable from the number of sheep and 
probable yield of wool per capita, or from the ofticial record of exports. 
In some of the great wool producing countries the domestic consump- 
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tion is So insignificant, in comparison with the total product, that the 
latter is approximately indicated by the exportation. 

The grouping of countries is that adopted by Dr. F. X. von Neu- 
mann-Spallart and Dr. Franz von Juraschek in the estimates of the 
world’s wool product given in their valuable statistical compilation, 
the Uebersichten der Weltwirtschaft, and in a number of cases the 
unofficial estimates used are the latest ones found in that publication. 
But in a majority of cases the figures here given are for a later date 
than those of Dr. von Juraschek, which are the latest in the Uebersich- 
ten. The sources or bases of the different estimates are, however, 
specifically indicated in foot notes, as are also the authorities for the 
more precise statements; and a considerable amount of incidental 
information is given in the same connection. 


TABLE 1.—Approximate statement of the world’s wool product according to the latest 
attainable data, 


Quantity preduced. 
Countries | Year. Millions of ren 
kilograms. PAE 
In Europe: 

RS Sd cece Giete oiee ic aigle Ric win SG ajeleald mice Rinie eieieed, secsisiawelr shine apmecian mieten» 1883 @118°62 | 261, 509, 652 
Greateweriba wasn deve CLAW <= <1-05isieccehe era) fesstorssare wioieyete ee aielere sr erase Be SOUS seo eae See b 147, 474, 238 
TR OF oa en cA OISCO OHA SACI OAE BOCAIOr SOE ee ete nee NS Pat Ree ene eae ¢ 107, 222, 264 
STH, seacneics cme pd aaeene ch b S865 no pnbesdddaqobaneaDcoeScsseaE 1880 *30 ‘00 66, 138, 000 
German Empire.....- BOON Se a Sait d 55, 000, 000 
Hungary.--.-. : 1884 *19 °57 43, 144, 022 
Tehama estes ae. SIRI SOI ies wade, 21, 214, 537 
JAIRO ane ned 7 oat Sead asc OR ae Soe se sOss qun sacGOScucascepEonS BOS | Bee seteresttt ets Ff 9, 044, 488 
Portugal 1882 g 5°21 11, 485, 966 
NS CLOT U eee nieieoeiee ae. 1880 * 50 1, 102, 300 
SiiGUlents, Joe Btn -aUcb ae Sea pe onea see neo Ru Se Soe pase Aopen ccomase 1890 *1°80 3, 968, 280 
OCR ERE MED Pe alts CONUMDTICS A celere ereterete orate atric ie ea teers elicitin | *35 24 77, 690, 104 

Total for Europe ..-.-....-.-. SOSmso baa ORO Saute oE oS CuOnE Se RAP Cae aaa aaa Aree c 805, 093, 851 

Outside of Hurope: 

PAVING DI meter ae ner es eraser teil av aiais arte Taian Maisie pO isiAeter at vareerer ast alo Pate a D800: a aeeicsae, oes h 505, 712, 887 
TP pcineere  tetiehes eS Aa AARP e Bete aati eee Saris Seen mre NBO Zaire secre s 4293, 000, 000 
PAGES AINA OREVE DUD ELC che] )ateraiais eine sehetennel= ayatete l= ete ja atm eteiarelotetai= siaisfelNe= USO a eters 7 340, 908, 398 
UGTA SSL eae aba oa aie= Gap aU Coos Usaodoeeconedo ue 5 anUneyeoaa se TSO Vale ean tee ctr k 61, 666, 699 
(GAGy Clouse Ao geome a Cane enCAbSreb obapemEGaontes dagacdasegeas welt | Eeoneacss. U 70, 335, 193 
ESPEN eI CUA Se ee ire Me wieiaie oie inis wlate i etecroinvele sale Regu aacoe noes TAs ae ere ae m 24, T17, 907 
PN At ade trams note ts lie Atte eons Pees ie siereye Pane aienjae oe SE ee Th Poe ee meee m 20, 887, 8e8 
INSOUNO. ANE RON Sebo aanses4e Jase eo sees IeOe CSBP RO CSS Rea se Se SoseS 1892 | 07°94 17, 504, 524 
PESTO REN OTUs ONC Alt tes taretatsislemisiniesiatn ines tte alfa a sien 1892) | -.- 5. nee ae p 10, 000, 000 
Other extra-Huropean COUPLUIES: .-.2--- 2-2-2 52-~- 0 - = 2s ss 1891 gq &0 00 88, 184, 000 

Motskextra-MuropeanyCOUM LLICS aemtenre cs aferern tactician ee alle ate eer oie 1, 432, 917, 496 

SUMMARY. 

UT GEA LOL RTI O DOR ciara taws a) aass farce pie een wea ee eRe ees eearctotele S {te eeniesyets wtmafe 805, 0938, 851 
Totolextra-buUropeamyCOUNtlI OSs atime sie tenet ers Seen sos] Se een os i Gira aratainiae’ sm 1, 432, 917, 496 

Greek Cesta sateet ee re APN ee ie eS eee ra ere alte ats St [oer eee 2, 238, 011, 347 

1 i 


NOTES ON TABLE 1. 


* Estimates of Dr. Franz von Juraschek in Uebersichten der Weltwirtschart. 

(a) These are the figures given by Dr. Franz yon Juraschek on p. 468 of Uebersichten der Welt- 
wirtschaft for 1885-1889. His estimate is based on an assumed average yield of 6 Russian pounds 
of wool per head of sheep, the number of these animals in 1888 having been 48,220,119, without 
ineluding those in Asiatic Russia. 

(vb) Estimate of the Bradford Observer reproduced in the Woe! Book for 1892, p. 64. 

(c) According to the Bulletin of the Ministry of Agriculture for November, 1893 (twelth year No. 
6), the quantity of wool produced was 486.357 quintals, of which the figures in the table are the eqtiiv- 
alent. Lhe number of animals shorn is stated in the same place at 16,591,647, on which the average 
vield of wool is 2°93 kilograms, or 646 pounds per capita. It is probable, however, that the total 
wool clip, as stated in the table, includes a considerable quantity of pulled and butchers’ wool, in 
which case the average weight per fleece will be less. 

(2) The number of sheep on December 1, 1892, according to the official figures was 13,589,612, on 
which number the round number estimate of 55,600,000 pounds is a small fraction more than 4 pounds 
per capita. The estimate of Dr. von Juraschek for 1883 was 25,590,000 kilograms or 56,415,714 pounds, 
which was less than 3pounds per capita on the sheep then in the Empire; whereas Mulhall, 
estimating for 1887, put the total prodact of the Empire at 105,000,000 pounds. The number of sheep 
has diminished by more than 5,600,000 within the last ten years. : Z 

(c) The official figures for 1891, as fouud on page 389 of the Annuario Statistico Italiano for 1892, 
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In Table 2 the wool product of the United States is presented by 
States and Territories, as shawn in the several censuses from the 
Seventh to the Eleventh, inclusive. The figures therein given are, how- 
ever, far from including the total quantity of wool produced. This will 
be seen by footnotes a and b in the case of the censuses of 1880 and 


make tho quantity of wool produced in that year 9,622,851 kilograms, or, as stated in the table, 21,214,537 
pounds, and the value 18,306,975 lire, or $3,533,246. 

(f) According to theanimal census of December 31, 1890, {hero were in Austria at that time 3,186,787 
sheep, against 3,$41,340 in 1880. ‘The yield of wocl in 1881 was ofiicially reported in part 2 of the Sta- 
tistisches Jahrbuch des K. K. Ackerbau-Ministeriums for 1881 at 49,452 metric centners (or quintals), 
and, assuming the yield in 1891 to have been proportionally the same, the quantity of wool obtained 
from the reduced number of sheep would be 41,025°53 metric centners, or, as estimated in the table, 
9,044,488 pounds. ‘his seems a low estimate, being at the averago rate of less than 1:29 kilograms, or 
about 2°8 pounds, of wool per head of sheep. 

(g) his is on tho basis cf 2,977,454 sheep, the number in the Kingdom in 1882, and of 1% kilograms 
of wool per capita. Tho number of sheep is found in the Statesman’s Year Book for 1389, and the 
yield cf wool per capita is that assumed by Dr. F. X. von Neumann-Spallart and his successor, Dr. 
von Jnraschek, in Uebersichten der Weltwirtschaft for 1885-1889. The estimate appears to be rather 
high, bué is retained for want of a definite basis for a different one. 

(hk) The net export of tho Australasian colonies for 1890 was 493,105,556 pounds, or 12,607,531 pounds 
less than the total product as stated in the table. The figures there given are from p. 304 of the Vic- 
torian Year Book for 1892, a work prepared by Henry Heylin Hayter, government statist of the 
colony of Victoria. ‘the net export was 520,481,863 pounds iu 1389, and 642,637,738 in 1891; and if we 
suppose the net export in these years to have fallen short of the total production by about the same 
amount as in 1890, wo shall have as the total production about 533,000,000 pounds in 1889 and 655,000,000 

pounds in 1891. ‘Che woolen mills of Victoria and New Zealand, according to tho latest official hand- 
ooks for thess colenies, used in 1891 and 1892 the quantities named below: 


Ceuntry. 1891. | 1892. 
Pounds. | Pounds. 
Eo a om REET Po SERENE Peet ies ot Oe OPER oP ay Ree Or ha Se 1, 780, 859 2,474, 441 
CES ee Aen, 13210) Lie en RG ee am ae ae oe eee rir ae AAC 2, $18, 073 3, 388, 954 
NS yros@SlonieS | caeca~ en -ce o og a wiewss-e ee amedine 2 Fapeaeee anes -ceneese 4, 698, 032 5, 863, 395 


The figures for New Zealand aro given as representing the quantities purchased. No statistics are 
at hand as to the quantities consumed in the other Australasian colonies. 

(i) Official figures. 

(j) Thisis the quantity of wool exported. Tho exports for 1891 amounted to 505,570,430 pounds. 
The quantity manufactured in the republic must be insignificant, and the figures on preducticn, 
were any available, could not greatly exceed the figures on exportation. The figures on exportation 
here given are from the official report on commerce and navigatiou for 1892, kilograms, hewever, being 
reduced to their equivalent in pounds, 

(k) This is the quantity exported as wool of domestic origin during the year. No imports of 
unmanutsetured wool are recorded for 1892 in thé ‘‘Annuario Estadistico de la Republica Oriental del 
Uruguay,” from which document the quantity oxported (stated in Eilograms) is obtained. The num- 
ber of sheep in Uruguay in 1892 is officially stated at 11,012,769, on which number the exports for the 
year would be an average of about 57 pounds per capita. Somo estimates, however, place tho number 
of sheep considerably higher than that expressed by the official figures, on the grourd that thousands of 
stock-raisers fail to make returns of the animals owned by them. 

(?) Net exports as stated in the Statistical Abstract of the Celonial and other possessions of the 
United Kingdom, p.41, thirtieth number. The net export for 1890 is stated in the same placo at 
65,655,917 pounds and that for 1891 at 75,520,701 pounds. 

(i) This is the net export during the Indian fiscal year extending from April 1, 1832, to March 31 
1893, inclusive. Itis, of course, much less than the total product, but the latter is diflicult to estimate 
with any approach to exactness. The number of sheep and goats in British India, exclusive of Ben- 
gal and the Central provinces, in 1891-’92,is stated in No. 27 of tho Statistical Abstract for British 
India (p. 157) at 28,975,156, to which Bengal and the Central provinces would probably add a few mil- 
lions more, The numbers of sheep and goats, respectively, are, however, not separately stated. Dr. 
von Juraschek, in his Uebersichten der Weltwirthschaft, while giving in his table the quantity 
exported, gives in a footnote an estimate of tho total wool product, based on the number cf sheep and 
goats together, placing it at from 30,000,000 to 46,000,000 kilograms. Tho lower of these estimates, 
which is provably above, rather than below, the mark, is equivalent to 66,128,000 pounds. ; 

(n) Vhisis the net export of sheep’s wool, as stated in the Statistical Abstract of the Colonial and 
other po: sions of the United Kingdom, thirtieth number. The numbor of sheep in the colony in 
1891 is stated in the same document at 959,246, on which the net export of wool in 1892 would ameunt 
to an average of over 213 pounds per capita. Itis evident from this that the wool shipped from the 
ports of Natal must havo included a large quantity produced on adjoining territory. 

(0) The exports from Turkey, including Purkey in Durope, to the United Kingdom alone amounted 
in 1890 to 17,458,657 pounds of sheep or lambs’ wool, and 4,120,222 pounds of goat's wool or hair; in 1897 
it amounted to 17,805,113 of the former and 6,406,115 of the latter; in 1892 if amounted to 29.774.764 of 
the former and 7,774,541 of the latter. ; es 

(p) The number of sheep in Canada in 1891 is stated in the Statistical Yearbook cf Canada for 1892 
at 2,518,977, en which the round-number estimate of 10,000,000 pounds of wool is a fraction less than 
4 pounds per capita. The exports of home-grown wool from the Dominion during the fiseal year end- 
ing June 80, 1892, amounted to 916,399 pounds. 5 % 

(g) This is an estimate of tho English firm of Jacoms, Son & Co. It incindes the wools of Pera 
Chili, Brazil, Egypt, Tunis, Algiers, and other countries. 3 


DIVISION OF STATISTICS. 


. 


1890, and the figures for the preceding censuses are, no doubt, sim 


incomplete from like causes. 


TABLE 2.—TWoot product by States and Territories, as shown by cach census from the 


; Seventh to the Hieventi, inclusive. 
j ; 
Stales and Territories. 1850 1860. 1870 | 1880.@ | 1890.8 
| 
—— = | 
Pounds Pounds. Pounds. ! Pounds. Pounds. 

20 CIES eae eee aoe aac } G57, 118 775, 117 381, 253 762, 207 768, 589 
LUN bh soacedasooue 50 Pag ORE ASE ae SEBaee noone ac 679 313, 698 551, 365 
PATIEAN SAS ea soe a= om nine = 182, 595 410, 382 214, 784 557, 368 512, 396 
Gamtocmar as. Nise 2es Mca 5, 520 2,683,169 | 11,391,743 | 16, 798, 036 16, 358, 547 
CTOs es SOP esa RNG mee (Rey eee Marat kaa 204, 995 3,197, 391 3, 334, 234 
WOMNC CUCU coc -c2 cece seus see 497, 454 330, $86 254, 129 230, 133 126, 508 
BANS bar eI OIsU etn aioisiavcr= Some acl, we teeclfBoe ec cucltes My ane 2 incl ay 510, 417 
SUH bes Seats PUTS, SO Sree aR | SRE eI § 8, 81 157, 025 ; 1, 073; 909 
Welanwaresee to ee elena ee 57, 768 50, 201 58, 316 97, 946 47, 281 
District of Columbia .-..-...-- 525 LQOMEE ease 25 5 atom = alsin s Sajew eat oar sean 
SUD uN oie SB nado. pce sen eee: 23, 247 59, 171 37, 562 162, 810 221, 954 
GeORelate: comer ene eee nee 990, 019 946, 227 846, 947 1, 289, 560 841, 141 
Idaho f SS  AOS CUBE OEE Be ei ee Oe ee oP PRRs =n Gy ae 3, 415 127, 149 2, 119, 242 
LG Sins oe 'oaened sane seaconee i 2, 150,11 1, 989, 567 5, 739, 249 6, 093, 066 4, 490, 773 
lar Gita eee eee renee 2, 610, 287 2, 552, 318 5, 029, 023 6, 167, 498 4, 863, 404 
37 660, 858 2, 967, 043 2, 971, 975 2, 649, 652 
24, 746 335, 005 2, 855, 832 2, 258, 249 
2,329, 105 2, 234, 450 4, 592, 576 2, 177, 533 
290, 847 140, 428 406, 678 440, 686 
} 1, 495, 060 1, 774, 168 2, 775, 407 1, 864, 009 
491, 511 435, 213 850, 084 548, 225 
MasSaCHUSe tS) = seen oe ee nl= <4 585, 136 | 377, 267 206, 659 299, 689 241,314 
Michigan 2,043,283] 8, 960, 888 8, 726, 145 11, 858, 497 12, 378, 318 
Minnesota. BeBe acy eee 8D | 20, 388 401, 185 1, 352, 124 1, 945, 249 
Mis ) 559, 619 | 665, 959 288, 285 734, 643 1, 038, 186 
Missox 1, 627, 164 2, 069, 778 3, 649, 390 7, 318, 924 4, 040, 084 
It ee ON op OY oe al an es eR eee Raced Le ape et 100 995, 484 9, 335, 551 
Nebraska 3 SSL HAO DAD a SEO EE Pee Ae ass 3, 302 74, 655 1, 282, 656 791, 534 
INGA Be erence acre see eae od was ouee ces cee 330 27, 029 655, 012 1, 450, 868 
Wew Hanrpshire-.. 225.5. ..2.2- 1, 108, 476 1, 160, 222 1, 129, 442 1, 060, 589 717. 149 
TOT POCR OV coe ae sees ee 375, 396 349, 250 336, 609 441,110 180, 844 
INGE Ee ORICO ws cet Cisne cneces 82, 901 492, 645 684, 930 4,019, 188 4, 074, 503 
EMO MT ODS See cece tiactia cere 10, 071, 801 9, 454, 474 10, 599, 225 8, 827, 195 6, 715, 686 
INOS dh CELE EN enh n ay py ce ae ee Se $70, 738 883, 47. 799, 667 917, 756 733, 765 
OneG es eh on ra ere Re cicinen ee 10, 196, 371 10, 608, 927 20, 539, 643 25, 003, 756 20, 987, 574 
NAAN ONGEs ar eee ee ee © hat ero eo ean ote ee ak Oe teats ier teins Semis ve SiallSs be oerciermae 59, 114 
Oregon 219, 012 1, 889, 6388 5, 718, 524 | 9, 982, 910 
PoenSyal WaMmta me ne ich aie oe 4, 752, 522 6, 561, 722 8, 470, 273 | 6,441, 164 
Rhodedsland... 252... eases = 90, 699 77, 328 65, 680 41, 021 
South Carolina; -22 2... esse. 427, 102 156, 314 272, 758 | 1357, 787 
WONWOSEOCl po ec0 2. a eee eee ae 1, 405, 236 1, 389, 762 1, 918, 295 1, 397, 666 
OAS eet rikiane sds vam stn 1, 493, 738 1, 251, 328 6, 928, 019 14, 917, 668 
Ure resseas i RS oc Oy Ege 74, 765 109, 018 973, 246 4, 660, 250 
DiGTIM ONG oc ten 2 estate ie asc wert 8, 118, 959 3, 182, 137 2, 551, 113 2, 118, 8&3 
‘RCs AU eee Sek ne eee 2, 510, 019 877, 1lu 1, 836, 673 1, 49, 219 
WViashinoten yo 252. Gee weeny 19, 819 162, 715 1, 389, 122 1, 558, 792 
MOS DMV AE ONINT Aye ee eae ioe aie til ore mene clas Seni aN eel -\eie eee mie 1, 593, 541 2, 681, 444 2, 560, 859. 
WYESCOMSIM, Seo siete Somes iace ae 1, O11, 933 4, 090, 670 7, 016, 491 4, 981, 083 
NVGpOrain eee eee en ete emee ean et TOR cae 30, 000 691, 050 4, 146, 773 
The United States 60, 264, 913 | ¢ 100, 102. 287 155, 681, 751 | 185, 449, 239 


OTES ON TABLE 2. 


(a) Not including tho following items, the result of special investigation: Texas and California, fall 
clip of sheep reported on faring, 13,009,000 pounds; wool of other (ranch) sheep, 34,090,000 pounds; 
pulled wool and fleece of slaughtered sheep, 38,000,090 pounds; making an aggregate of 240,681,751 
pounds. ; 

(6) dncluding wool shorn in the fall of 1839 and the spring of 1890, but not pulled wool or wool on 
ranges, which last is reported as follows: 


Pounds. | Pounds. 
CONG STAT OB Rae oe See aR Sa 1, 630, A724 SOube DaKOte 2 eee aan = ee eee 380 
MS SUT TN Sipe eeeee area loys uotese these netmi cin syale-ainielet moe w Cais it Cy MEAN ek esa e Sees dom easter cosiG bur 3, 480, 114 
Wolonadoecereaise ee Seana Once cpate DEPART Re UU Woe se eoe ce pon cc kk odes scou Jeune 5, 025, 283 
1 DST RAT LE ty ae ae em eg I Ae a 2, 841, 916 | —- 
BN Orr NEO RACO see ernscid cwisiesimicjeiaiornitamicicm’s 3, 996, 485 | 12) ON Ieee Setar HE eMRA BREE ESS a 25, 828, 845, 


If the item of wool on ranges be added to the 165,449,239 pounds given above we shall have as a 
grand total 191,278,084 pounds. ‘The difference between these figures and those of the Department of 
Agriculture for the same year is in large part covered by pulled wool and the fieece of slaughtered 
sheep. 

(c) “Lhe difference between these fignres and those of the Department of Agriculture for 1870 is obyi- 
ously explicable in much the same manner as the differences for 1880 and 1890 noticed in notes @ and 8, 
though no detailed estimates are at hand as to the quantities of wool covered by the items which are 
omitted from the census figures. Exact agreement is, of course, not to bo expected where the resuits 
are arrived at by different methods. 
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Tho number, average price, and value of sheep in the United States 
for each year trom 1871 to 1892, inclusive, will be found on page 462 of 
the Report of the pear of " Agricult ure for 1892. The figures for 
eeeuety: 1893 and 1894, are given “below: 


| , 
| Averago | 


ii ' 


Number. price. Value. 
Bichaqwich aye Nee ae ence nome menhe+ Boo asoMemr mes ys cacmceaaecrin see 47, 273, 553 | $2.66 | $125, 909, 264 
DROUATY LOOP fe sancti seniras = eet tais hale, 5 or ee iene ee me rey 45, 048, 017 | 4.98 | 89, 186, 110 


This shows aconsiderable reduction in number and a still greater one 
7 ue; but the number Is slightly larger than in January, 1892, and 
tego © by 1,616,881 than in Pega 1891. The average price was lower 
by 8 cents per head in 1886 and only 2 cents Le head higher i in 1887 than 
in January last. Statisties ae the States and Ferritori ies in detail will 
be found in another article contained in a preceding part of this report. 

The next table shows our total supply of wool for home consumption, 
from both domestic and foreign sources, for the census years 1840, 1850, 
and 1860, and for each year from 1863 to 1895, inclusive. The figures 
on our own production from 1863 are those which have been furnished 
by the Statistician of the Department of Agriculture for use in the Sta- 
tistical Abstract of the United States, published from year to year by 
the Bureau of Statistics of the Treasury Department, while the figures 
on imports and exports are those of that Bureau itself. 


TABLE 3.—Quantilies of wool produced, tinporied, exported, and retained for consump- 
tion in the United States from 1840 to 1892, inclusive. 


; eg oe Domestic . Poreign Total con- | Per cent 
ending |, . ts Exports | retained for : Exports hetained for; sumption, | of con- 
5 \Production.| of do- Imports. ot : é 
June mantie consump- forcien, | ComSump- | domestic [sumption 
30— | ange tion. ek tion. and foreign.} foreign. 
Eas eta 5 oe \- = eee es Se | 
Pounds. | Pounds. Pounds. Pounds. | Pounds. | Pounds. Pounds. | 
1840* ..| 35, 802, 114).......... 35, 802,114) 9, 898, 740 85, 528} 9,818,212) 45, 615, 326 215 
1850....; 52, 516, 959 35, 898 52, 481, O61] 18; 695; 294) =e ee ee 18, 695,294) 71, 176, 355 26 °3 
1860....| 60, 264, 913! 1, 055, 928 59, 208, 985 26, 282, 955] - 157, 064) 26, 125, 891) 85, 334, 876) 30°S 
1863... .} 106,000,000) 355, 722 105, 644, 278) 75, 121, 728} 708,850) 74, 412, 878! 180, 057, 156| 41°3 
1864....| 123, 000, 000 155, 482) 122, B44, 518] 91,250, 114 223,475] 91,026,639) 213, 871, 157 42°6 
1865....| 142,000,000) 466,182) 141,533,818] 44,420,375) 679, 281 43, 741, 094 185, 274, 912! 23 °6 
1868....| 155, 000,000} 973,075] 154,026,925! 71,287,988] 852, 045! 70, 435,943! 224, 462, 868 3r-0 
1867....| 160,000,000! 307,418) 159,692,582) $8,158,382) 619,614] 37,538,768! 197, 231, 350 190 
1968. ...| 168,000,000] 558,435! 167) 441.565] 25, 467, 336] 2, 801, 852| 22, 665, 484] 190, 107, 049) 11:9 
1869... .. 180, 000, 000 444,387; 179,555,613} 39, 275, 926 342, 417} 38, 933, 509} 218, 489, 122 18 
1870....| 162,000,000) 152,892) 161,847,108} 49, 230,199] 1,710,053] 47,520,146 209, 367, 2 254 22:7 
1871... ./4169, 000, 000 25, 195] 159, 974, 805] 68, 058, 028| 1, 305, 311] 66, 752, 717] 226, 727, 522| 29-4 
1872....] 150, 600, 000 140,515) 149, 859, 485) 126, 507, 409] 2, 343, 937) 124, 163, 472; 274, 022, 957! 45:3 
1873. ...| 158,000,000] 75,129} 157,924,871! 85, 496, 049! 7,040,386] 78, 455, 663) 236,380, 534| 33-2 
1874....} 170, 000, 000) 319, 600] 169,680,400) 42, 939, 541 6, 816, 157) 36; 32. 23) 284} 205, 803, 784 17<d 
1875....| 181,000,000! 178, 034 180, 821,966! 54, 901, 760) 3, 567, 627 51, 334, 133] 2: 2. 156, 099} 22-1 
W762. 50 192, 060, 600 104, 768) 191,895,232) 44, 642, 836) 1,518,426) 43,124,420] 235,019, 642 18°3 
Side 200, 000, 000 79,599, 199,920,401) 42,171, 192) 3, 088, 957 39, 082, 235] 239, 002) 636) 16°3 
1878. _..| 208, 250,000} 347, 854) 207, 902, 146] 48, 449, 079) 5, 952, 221) 42, 496, 858) 250, 399, 004 16°9 
STO uae 211, 000,000] G0, 784! 210 939, 216] 39, 005, 155| 4, 104 616 24, 900, 539} 245, 839, 755) {4-2 
1880... .| 282, 500, 000 191,551 232, 308, 449} 128, 181, 747! 3, 648, 520) 124, 483, 227) 356, 791, 676 34°9 
CIS 240, 000, 000 71,455) 239,928,545} 55, 964, 236) 5, 507, 534) 50, 456, 702 220, 885, 247 17°3 
1882....} 272, 000,000} 116,179} 271, 883, 821). 67, 861, 744) 3, 831, 836 64, 029, 908} 335, 913.7 729 19-0 
1883. -..} 290, 060, 000 64, 474; 289,935,526, 70, 575,478) 4, 010, 043 88, 565, 435 356, 500, 961. 18°7 
1884... .| 300, 900; 000 10, 393] 299,989, 607! 78,350, 651! 2,304,701] 76,045,950) 376, 035, 557| 20-6 
1885....| 308, 000, 000 88, 006} 307,911, 994| 70,596,170! 3,115, 329] 67, 460, 831] 375, 392, 825! 18-0 
1886. ...| 302,000,000} 146,423) 301, 853, 577| 129, 084, $58) 6,534, 426] 122,550,532] 424,404, 109 28°9 
1887....| 285, 600, 000] 257,940! 284, 742; 060] 114’ 038, 030/ 6, 728, 292! 107,209, 738] 292, 051, 798! 27-4 
1888. ...| 269, 000, 000 22,164) 268, 977, 836} 113, 558, 753 4, 359, 731| 109, 199, 022; 378, 176, 858 289 
1889. ...| 265, 000, 000 141,576} 264, 858, 424] 126, 487, 729) 3, 263, 094) 123, 224, 635) 388, 083, 059) 31°8 
1890....| 276,000, 600) 231,042] 275, 768, 958} 105, 431, 285] 8, 288, 467] 102, 142, $18} 377,911,776! 27-0 
1891....| 285, 000, 000 291,922) 284, 708, 078) 129, 308, 648) 2, 638, 123} 126, 665, 525 4il, 373, 603 30°8 
1892....| 294,090,000) 202,456) 293, 797, 544) 148, 670, 652] 3, 007, 563] 145, 663, 089 439, 460, 633 Sok 
1893...) 303, 151, 055 91, 858) 303, 059, 197) 172, 433, 838! 4, 218, 637) 168, 215, 201) 471, 274, 398 35°7 


* Year ending September 30. 

tinthe R eport of the Statistician pion 1892 the quantity of wool grown in 1871 is stated at 153,000,000 
and that of wool grown in 1892 at 203,000,000 pounds. (See p. 462 of the Report of the Secretary of 
Acriculture for 1892.) 


DIVISION OF STATISTICS. bapors: 


if we compare the average wool product of the-last five years with 
that of the first five years of the thirty-year period, 1864-1893, we find 
the increase in production to be a fraction over 90 per cent. A com- 
parison of our total consumption for the same two quinguennial periods 
shows that it was somewhat more than twice as great during the last 
as it was during the first five years of the thirty-year period in ques- 
tion. 

in Bulletin 169, issued by the Superintendent of the Eleventh Cen- 
sus, the quantity of domestic wool consumed in the woolen industry of 
the United States in the census year is stated at 258,757,101 pounds, 
and the quantity of foreign wool at 114,116,612 pounds. On this basis 
the domestic wool would form 69-4 and the foreign 30:6 of our total con- 
sumption. Bub these figures, as is pointed out in the bulletin referred 
to, do not cover the whole ground, and a careful examination of the fig- 
ures to be added, as estimated in the same bulletin, indicates that a 
complete statement would somewhat increase the proportioh ef foreign 
wool used. It would probably be very near the truth if the domestic 
wool should be estimated at two-thirds and the foreign wool at one- 
hird of the total quantity used in our woolen manufactures during the 
year covered by the census figures. 

The latter are presented as subject to correction in a final report to 
be issued from the Census Office; but, taken as they stand, they lead 
18 to substantially the same result which is indicated by the figures on 
‘our total consumption for the fiscal year ending June 30, 1890,* as pre- 
sented above in Table 3, although the latter were, of course, obtained 
from different sources and by different methods. ; 


UNIZED KING DOXA. 


Table 4, below, shows for the twenty years, 1873-1852, divided into 
four periods of five years each, the quantities of wool of sheep, lambs, 
alpacas, and the Hama tribe imported into the United Kingdom from 
various sources, with the quantities reéxported, the estimated domes- 
tie preduct, the exports of wool of domestic origin, and the quantities 
remaining for home consumption: 

TABLE 4.—Imporls, exports, production, and consumption of wool for the four quinquen- 
nial periods, 1873-1877, 1878-1882, 1883-1887, and 1888-1892, and also the number of 
sheep in the kingdom through each period. 


PERIOD I. 


| Average Per 
Sources of supply. | 1873. 1874. 1875. We.) 2 S77: per cent of 
| annum. | total. 
! Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | 
BEUUESGN Oh eve, ote op ac aiozersialanciece U1, 168, 563} 11, 930, 451) 15, 084, 644) 12, 948, 451 12, 920, 088) 12, 810, 429 B25 
Germano wees eam nos 8, 294, 628] 7,163,695] 7,320,760) 8,371,549, 9,517,450] 8, 133, 616 29 
Shivam Corse see ee aeaae 1,557,165} 2,291,470} 1,548,206) 1,675,527] 2,355,810} 1, 885, 636 “5 
Holland and Belgium ....| 2, 240,858! 5,036,272) 3,915,254) 6, 060, 206) 4, 305, 2461 4, 311, 567 Lee 
Turkey, European and | 
BIBT ALIG Geers ean sia ore 8; 234,491} 4,802,486! 5,561,094] 6,959,146) 7,218, 624) 6, 554, 768 1°8 
Rovptessn tat asses: 4,588, 323] 1,900, 072] 2, 247,769) 3,569, 808] 4,438,143] 3, 348, 823 9 
British Possessions in | 
South Africa. ..-2...... 42, 057, 187] 42, 232, 672) 44, 112, 213, 42, 158, 317) 41, 607, 778) 42, 433, 633 11°6 
British Possessions inthe | 19, 362, $08] 19, 127, 5384) 22, 819, 289] 24, 453, 817) 21, 566, 074) 21, 465, 924 5°9 
asp ANGiS sane = 
PATI SULALAS 1 Qing teeen se eee 186, 664, 946/225, 383, 631,238, 631, 716,263, 869, 1571281, 247, 190/239, 159, 328 654 


*This being substantially the same as the year covered by tho census figures. 
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“pars 4.—Imports, exports, production, and consumption of wool for the four guinquen- 
al periods 18738-1877, 1878-1882, "1888 1887, and 1888-1892, etc.—Continued, 


Sources of supply. Le Bye: 1874. tom UST. 1876. 1877. ee cent of 


Pounds. | Pounds. | Pounds. | Pounds. | Pounds. ‘Pounds. 
South America. <aceecces 21, 099, 262 14, 878, 918) 11, 954, 327} 11, 543, 559) 15, 352, 301) 14, 965, 673 41 
9, 723, 696] 11, 867, 306] 8, 446,222) 9, 425, 544) 10, 446, 243 2°9 


Ail other countries .....- 12, 768, 448; 
MOD ae a era mieercPelerere sy 036, 179,344, 470, 897,365, 065, 578,300, 055, 459: '409, 949, 198/365, 515, 642 100 
Reexported ©. .6...----+-- '123, 246, 172,144, 294, 663/172, 075, 439/173, 0290, 372! 187, 418, 627/160, O11, G54 43-8 
Net imports......-. '194, 790, 607.200, 176, 234'192, 990, 139/217, 035, 387,222, 530, 571/203, 504, 588, 56-2 
Demestic product*....... 165, 350, 472,167, 042, 379,161, 782, 536)155, 835, 320 152, 172, 910/160, 436, 548/.....-.. 
Net imports plus | 
comestic product. }360, 141, 079.367, 218, 613,354, 772, 675/372, 870, 707 374, 702, 581:365, 941, 131). ...--.. 
Exports of home-grown 
WOON ct cart ceriecee 7, 034, 785; 10, 077, 619] 10,536,523! 9, 817,249! 9,542,999) 9,403, 025'......-. 
Quantity left for - — — 
home consumption -!353, 106, Bad 357, 140, 994/344, 236, 1521363, 053, 458/365, 153, 582; 356, 538, 106 ee 
Number of sheep in the x in a ; 
United Kingdom SON 83, 982, 404) 34, 837, 597) 33, 491, 948) 32, 262, 579) 32, 220, 067) 33, 353, 919).....--. 


* Estimates of the Bradford Observer as reproduced in the Wool Bock for 1852. 


PERIOD IT. 


| | seo Ter 
Sources of supply. 1878. 1879: isso. | 1881. issz. | Average | cont of 
jperanmura.| yopay 
- Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 

ERMUS SLO reais ees racic’ 8, 626, 750) 15, $24, 825) 20, 082, 340 15, 794, 697| 17, 537,760) 15, 593, 275 3°5 
Germany 4,560, 485) 4,323,054) 7,173,932! 2,263,651) 2,727,703) 4,209, 765 9 
IBIVAT COlzen ntncas ccias Scenes 2,054,159] 5, 586, 605) 9,057,016} 3, 011, 134} 4, 830, 383} 4, 907, 859 Pei 
Holland and Belgium ....| 4,970,063] 6,345, 501| 7,838,971! 5,183, 227| 5,919,727; 6,041, 498 1-4 
Turkey, Buropean and 
ea Asiatic ae ee rss 11, 245, 867) 6, 436, 514! 12, 431,611) 6,718,782) 9,399,575] 9, 246, 476 2-1 
Hgypt..-...-.-.-------.-: 2,583, 859) 2,725,596) 2,817,342: 1,986,796} 1,486,819) 2 321, 282 5 
British Possessions in 

South Africas... 6. <6. 40, 955, 948] 45, 926, 294) 51, 385, 839) 49, 530, 875) 53, 876, 065! 48, 335, 004! 10°S 
British Possessions in the | | 

Hast Indies eas Mee 27, 039, 725} 22, 202, 554) 29, 190, 049) 22, 215, 223] 26, 923, 704 25, 514, 251, 5°8 
PACS GI Stas leer etre 276, 172. , 193 2 87, 831, 8041300, 626, 654/329, 665, 855/545, 783, 7861308, 016, 058 69 °4 
SouthrAmericas...5-e e005 re 259, 754 eA 867, 657| 10, 282, 206] 5,873, 192| 19, 872, 523) 10, 231, 666 2:3 
All other countries--....- | 9, 974, oe 8, 939, 691} 12, 623, 003) 7,948, 303) 9,627,014] 9, 429) 529 2-1 
er ROG Hs serccnispee eis ont 449, 4 455) 417, 110, 099)463, 508, 963'450, 141, 735/488, 985, 057/443, 839, 05a 106 
RMeexported: oi. oc sor co SOS BBG; 544 243, 386, 008'237, 408, 589/265, 583, 927/263, 965, 744/241, 926, 163) 54:5 

SS ee = ene ‘cones as | 
Net imports eee aise '200,1 162, S91l17 38, 724, 091/226, 100, 374\184, 557, 808/225, 019, 31312 89 4 

Domestic product ........ 151, 700, 736,153, 933, 626 148, 729, 061/138, 574, 672/129, 006, sool1ad a 68 - ae 


Net imports, plus 
domestic pro¢ Luct. ‘351, 863, 627/326, 957, 787, 374, 829, 435 823, 132, 480 354, 025, 972/346, 161, 860. 
Exports of home-g j ai 
WOOL ew caren Re eee 6, 618, 200) 15, 703, $00 17, 157, 300, 14, 068, $00) 13, 846, 400) 13, 486, 940 


Quantit y left for 


} loys 9 : Qn 7 a=) * | a tr 
home consumption. 3455, 245 », 427811, 203, 887 357, 832, 135309, 063, 580 340, 179, 572 aa 674, 20 


Number of sheep in the pea | 
United Kingdom....... 32,571, 018) 32, 237, 958: 80, 239, 620) 27, 898, 274! 27, 448, 220; 30, 078, 618 


— — I 
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TABLE 4,.—i miporis, exporis, production, and consumption of wool for the four quinquen- 
nial periods, 1878-1877 , 1878-1882, 1883-1887, and 1888-1892, ete.—Continued. 


PERIOD T1. 
| Average | Per 
Sources of supply. 1883. 1884. 1885. 1886. 1887. per cent of 
annum. | total. 
Pounds, | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 
RUSSIA ee aie a eee eae 28, 148, 121] 22, 999, 967] 29, G49, 386} 29, 721, 582) 27, 754,188) 27,654,649 5-4 
Gorm anya cain eam! gene 4, 335, 436] 1,690,331] 1,886,954] 3,287,788] 3,766,550] 2,993, 412 6 
HTANC Os eee eee 5, 337,996] 5,585,672] 7, 621, 322] 11, 464, 460] 10, 234,513] 8,048,793] 1-5 
Holland and Belgium .-... 5, 716, 132) 4, 664,701) 5, 268,013) 6,196,977} 5,778,891] 5,524, 943 1 
Turkey, Suropean and 
SONESIRY BORIS 2 iene SeteRy eae 8, 689, 970} 10, 377, 542) 11, 112, 489 17, 965,124] 20, 130, 926) 18, 655, 209 2°5 
Kgypt See eal ere ei a a 2, 698, 842) 2, 087,369) 2,375,614) 3,838, 228) 5,174,973] 3, 285, 005 zd 
British Possessions in 
South= Africans. 2 Se--4- 48, 870, 981) 51, 334, 652) 47, 013, 467) G1, 257, 406) 65, 312, 497) 54, 757, 801 10°1 
British possessions in the 
HASEAMAIOS He. SAccaee 24, 822, 130) 24, 799, 268] 25, 697, 174) 34, 596, 693} 33, 783, 574) 28, 739, 768 5°3 
Acs tralasigi- 22 cats ce vcieee 351, 685, 606/381, 403, 669/356, 055, 791/401, 425, 430/383, 506, 395.374, 815, 378 69.°4 
outh Argveriea=a.-o-- <=. 7, 064, 219] 15, 362, 870] 12, 868, 622} 16, 976, 066| 13, 288, 801} 18, 112, 116 24 
All other countries........ 8,577, 346) 6, 220,620) 6,138,758) 9,741,241] 9,193,359] 7, 974, 265 1°65 
LOGY a ee a OE Oe 495, 946, 779 526, 526, 661/505, 687, 590/596, 470, 9951577, 924, $61)540, 511, 337] 100 
Peesported .-75.-..eee=- 222 277, 234, 084276, 919, 073: 267, 501, 675/312, 006, 380/319, 202 , 968) 290, 572, 836) 53°8 
Netimperts5.<.5.-.- 218, 712, 695.249, 607, 588 238, 185, 915,284, 464, 615/258, 721, 693 249, 938,501] 46-2 
Demestic preduct......... 128, 338, 115/182, 410, 620/136, 130, 382/136, 544, 876,133, 809, 882/133, 446, 775). ...-. = 
Net bnports plus 
domestic product. .|347, 050, 810/382, 018, 208,374, 316, 297'421, 009, 491/392, 531, 575.383, 385, 276!...--.. 
Exports of home-grown 
WOO) Seas ccek a einyiee a 19, 443, 100] 18, 128, 800} 23, 459, 500, 22, 325, 200} 19, 557, 790) 20, 562, 860!-...... 
Se ae ee eee a ee oe ee 
Quantity left for 
homo consuntption -.|327, 607, 710 363, 889, 408/350, 856, 797/398, 784, 291/372, 973, 875/362, PAL Wes Beer, 
Wumber of sheep in the 
United Kingdom.....-.. 28, 347, 560) 29, 376, 787| 30, 086, 200} 28, 955, 240} 29, 401, 750) 29, 233, 507}... --.. 
PERIOD Iv. 
| Average | Per 
Sources of supply. 1888. | 1889. 1890. 1891 1892. | per cent of 
j | anbum, | total. 
| t 
Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 
AUSSIE Hee ee cn ere ae 24, 626, 644) 44, 242, 452) 24, 785, 500 = 382, 854) 24, 403, 157) 31, 288, 121) 4°5 
GRORDVAY afer iser aie = p= === 3, 887, 736, 5,190,082) 6, 733, 552 Be 751, 067| 5,570,720) 5, 226, 631; 8 
ECADCOLEE pois na stato a 14, 098, 202) 24,531, 311} 10, 873, 788 ; 2) 270, 828} 17, 060, 677; 15, 766, 961) 2°3 
Holland and Belgium ..... 5, 953, 845; 14,105, 482: 6, 697, 466) e 013,549! 6, 208, 436! 7, 813, 756) pO) Y 
Turkey, European and 
PASIAN C enacts ee ayer ak 17, 700, 718] 21, 312, 123) 17, 458, 657] 17, 817,973) 22, 774, 764) 19, 412, 847 28 
1 fa ON iter odon one SOIR e ROC AaR 3, 601, 420) 3, 456,350) 2,298,243) 1,515,298) 1,570,915) 2, 488, 445 “4 
British Possessions in . 
South Africa Be eat Sees 83, 647, 956! 90, 189, 138} 87, 221, 926! 96, 662, 069) 82, 071, 288) 87, 958, ate 12°8 
British Possessions in | 
PASC MH AUES |; <.-10seentnie sisi 34, 438, 026) 35, 598, 921} 34, 238, 586} 36, 503, 864] 37, 608, 257| 35, 677, 531) 5°2 
PSC URE BLESS We cee a eta ye 427, 974, 038/431, 803, 3911418, 771, 604/477, 727, 486/513, 405, 793/453, 836, 462) 66 
South Ameorica....-......% 18, 611, 178) 16, 343, 005) 11, 173, 692! 12, 858, 985) 17,566, 967} 14, 310, 765 271 
All other countries......-.- 9, 728, 212} 14, 630, 802) 12,775, 117| 15, 510, 097} 14, 715, 180) 138, 471, 872 2 
SUC IE Baa eee sce as 639, 267, 975 700, 903, 057/633, 028, 181/720, 014, 070.748, 046, 104/687, 251, 867] 100 
Reemported.cnos-- --n8e4 te 339, 075, 483,363, 647, 360/340, 712, 303/384, 224, 656 430, 828, 993° S71, 697,759] 54°21 
Met impotts=.>...... 300, 192, 492 337, 255, 697/292, 315, 828/335, 789, a4 312, 217, 111/315, 554, 10 108 45-9 
Domestic product ........- 183, 623, 231/132, 772, 200/137, 724, 700)147, 474, 238/153, 380, 000)140, 994, 884) Sasdcrs 
Net imports plus | 
domestic product ./433, 815, 773 470, 027, 897/430, 040, 528 452, 263, 652 465, 597, 111/456, 548, 992)....--. 
Exports of home-grown 
TOO Lh rey eee cate cee ata cine cis 23, 588, 200; 21, 768, 400) 19, 495, 100] 16, 727, 800: 17, 928, 100} 19,901, 520)--....- 
Quantity left for $e 
home consumption. |410, 227, 573 448, 259, 497/410, 545, 428 466, 535, 852 447, 669, 011/436, 647, 472)..-.... 
Number of sheep in the : 
United Kingdom.....-.. 28, 938, 716 29, 484, 774! 31, 667, 195! 33, 533, 988| 33, 642, 808) 31, 453, 496).....- : 
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Let us now bring together some of the principal data comprised in 
the several five-year averages. They are succinctly presented in the 
following short table: 


K 


ny lala 3 spy 12 a ig Ue, “ 7 “pyre ais 
TanLE 5.—Averages for the four periods covered by Table 4. 


Period I (1873- | Period Ii (1878- | Period III (1883-| Period IV (1883- 
) ‘ 


| 1877). 1882). 1887). 1892). 
aus F pee. F z z iP x A Per 
Quantity. ao Quantity. ue? Quantity. abet Quantity. Cont 
pe ee Se eee eae Sat Ea = SIL SiTee Re = 
Pounds. Pounds. Pounds. + Owes: 
Wepeliim portse. cco we cee 365, 515, 642} 100 | 443, 839,058} 100 | 540,511,337) 100 | 687, 251, 867| 100 


Imported wool reéxported.| 160, 011, 054] 43-8] 241, 926,163} 54-5! 290,572,836! 53-8} 871,697,759) 54-1 


Imported wool re- 


MAMI rs seals 2 = 205, 504, 588) 56:2) 201,912, 895} 45-5) 249,938,501) 46:2) 315, 554,108) 45-9 
Domestic product .....-...- 160, 436, 543| 100 | 144, 248,965} 100 | 133, 446,775] 100 | 140, 994, 884] 100 
Domestic weel experted.. - 9, 403,025} 5:9} 18,486,940) 9:3} 20,562,860) 15-4) 19,901,520) 14°1 

Domestic wool re- | 
PAMINTN oes 151, 033, 518} 94-1] 130, 762, 025) 90°7; 112, 883,915) 84-6} 121, 093,364, 85-9 
Imported wool remaining F 
(Gstabove) ass eee 205, 504, 588]... .. 201, 912, $95]... .. | 249, 938, 501)...... 315, 554, 108)....-- 
Total supply for con- 
SUM Ptulony sees 356, 538, 106)... --- | -332,\674, 920) 022422 }~362, 822, 416, Ne reas 436, 647, 472). ----- 


The foregoing table shows a continuous increase in the total imports 
from period to period. The percentage of imported wool reéxported 
increases from 435°8 in Period I to 54:5 in Period II, the percentage 
remaining for consumption undergoing, of course, a corresponding 
decrease; but for the last three periods there is little change. 

In the domestic product there is a large decrease (averaging over 
16,600,000 pounds a year) as between the first period and the second, 
and cone about two-thirds as large between the second and third; but 
the fourth period shows an increase over the third, averaging more than 
7; million pounds a year. On the other hand, the percentage of domes- 
tic wool exported increases from period to period, until we reach the 
fourth, in which it shows a slight decrease as compared with the third. 
The changes in the percentage of domestic wool remaining for consump- 
tion are, of course, indicated by what has just been said as to the 
changes in the percentage exported, an incrementin the latter meaning 
a corresponding decrementin the former, and vice versa. 

The percentages so far noticed appear in Table 5, but no figures are 
there given to show what percentage of the total consumption consists 
of imported and what percentage of domestic wool. This is, however, 
easily ascertained from the figures given in the columns of quantities. 
The result of a computation upon this point is given below: 


Papin 6,.—Proportions of foreign and domestic wool consumed. 


Period I. | Period I1.| Period ut Period IV. 


| 
| Per cent. | Per cent. Per cent. Per cent. 
68 °9 


lop Onoda OO mete aca) s eis sia ae eee eltee eet Oe 576 60°7 72.3 
TD OTA OS YC W700 ten cicialate sles pei eee eee ee eG aeeicee | 42 °4 39 °3 31-1 277 
PO tale hee RC Ree ane ae gee | 100 100 | 400 | 100 


This table shows a progressive increase in the percentage of imported 
and a corresponding decrease in the percentage of domestic wool. 
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The total consumption of wool, as shown in Table 5, was smallest 
in Period Ii, but Period III shows an increase over Period I, and Period 
TV shows a large increase over Period III. 

This increase of consumption without any corresponding increase, 
and, indeed, on the whole with a large decrease, in the domestic sup-, 
ply,* necessitates increasing dependence on the supplies of imported. 
wool; and a comparison of the quantities of such wool remaining for 
consumption, as exhibited in Table 5, shows that with the exception of 
a slight decrease in Period IL as compared with Period J, the increase 
has been large and continuous, though there has naturally been con- 
siderable fluctuation from year to year in each of the four periods, as 
will be seen by reference to Table 4. 

The following short table presents in compact form a view of the 
proportions of the total imports of wool, derived from the principal and 
other sources of supply, as shown in Table 4: 


TABLH 7.—VPercentage of imports by sources. 


: ae 
Sources of supply. Period I, | Period II. | Period ITI.| Period IV. 
Per cent. | Per cent. Per cent. Per cent. 
ASME Sat eae tte ae ae rene es aye <n iste we airs wich shes 3°5 3°5 51 4°5 
British Po giens Mm South Africaj ce w.-). 2022 aes od 11°6 | 10°9 | 10:1 12°8 
British Possessions in Mast India .......-..-......-- 5:9 5'8 | 5:3 | 5°2 
Australas G5 “4 | 69-4 69-4 66 
SS ORM NPANT) CLC retreats Sepia a =) es See ee emcees 4-1 2°3 2-4 21 
Totalitnom- principal sources =... 2... sese=0e 905 | 91-9 22:3 90 °6 
otal from-allvother sources! =< c-.0.c-sea-e rece 9°5 81 fou 9-4 
RB TNC NOC soa eats a bus ins He nls oy oon oP me assaf is areca 1900 | 100 109 100 
| i 


This table shows that while (as we have seen by Table 5) the total 
imports have been continuously and largely increasing from period to 
period, the proportions derived from the several sources of supply have 
varied comparatively little. Perhaps the most striking fact which 
Table 7 exhibits is the large extent to which the British supply of 
imported weol is derived from the British Possessions,7 particularly 
Australasia and South Africa, but scarcely less remarkable is the 
smallness of the percentage contributed by the great wool-producing 
conntries of South America. 

The estimated production of domestic weol in 1893 is stated in a 
recent number of the Mark Lane Express at about 150,612,000 pounds, 
but the official figures on imports and exports for that year are not yet 
available. The same paper states the number of sheep in the King- 
dom in 1893, as returned by the board of agriculture, at 31,774,824. 


BXPORTS FROM THE CHIEF WOOL-PRODUCING COUNTRIES. 


The following tables, from 8 to 10, inclusive, give the exports of wool 
from the principal wool-producing countries of the world outside of 
Europe and the United States. They cover a period of twenty years 
ending with 1892, except in the case of Australasia, for which the fig- 
ures for 1891 are the latest at hand. 


*This, notwithstanding the increase in Period LV, as compared with Period UI. _ 

+The British dependencies mentioned in Table 7, to say nothing of those included 
under the designation “other sources,” contributed in the firs5 period §2°9, in the 
second 86'1, in the third 84:8, and in the fourth 84 per cent of the wool imported into 
the United Kingdom. 
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TasLE 8.—lVool of domestic production exported from the chief British Possesstons. 


[From tho Statistical Abstract for tho Colonial and Other Possessions of the United Kingdom.} 


Cape of Good 


Dominion of 


India (year | Australasia | Natal (year sacar 
Year. beginning | (yearbegin-| beginning pres ect hed perma nat Yotal. 
Apr. 1). ning Jan. 1). Jan.1). | Tae, yes July 1) 2 
Pounds. Pounds. Pounds. Pounds. Pounds. Pounds. 
20, 333, 372 209, 739, 473 6, 309, 573 40, 394, 326 2,764, 736 279, 541, 540 
21,290, 782 | 23%, 779, 119 7, 888, $94 42, 620, 481. 2,647,498 | 306, 226, 874 


23, 767, 692 
24, 056, 767 


232, 932, 196. 
279, 520, 873 


§, 109, 447 
8, 530, 177 


40,339, 674 
34, 861, 339 


2, 907,229 
3, 476, 484 


308, 0356, 238: 
349, 465, 640 


2%, O75, Aas. 290, 455, 316 10, 012, 356 36, 020,571 2, 445, 893. 362, 009; 453: 
ORS eae ayers stayalere 26, 568, 518 301, 518, 670 12,077, 966 82, 127, 167 3, 013, 587 375, 305, 96S. 
ESRD co. Goatees 26, 868, 794 297, 939, 084 12, 029, 216 40, 687, 593 3, 619, 181 380, 043, 863° 
Tete VAS See. Sepouopers 22, 602, 690 345, 010, 328 15,223, 049 49, 468, 662 1, 404, 123 426, 768, 252 
TG We preys ape staf 21, 580, 618 325, 209,385 12, 578, 78 42,776, 244 | 1, 053, 895 403, 192, 333 
WES taeretacie: 3 21, 561, 303 341, 015, 897 14, 056, 126 41, 689, 119 1, 375, 572 419, 697, 517 
Bo ad errs eee 20, 036, 196. 401, 774, 926 15,.826, 915 38, 029, 495. 1, 501, 62% 477, 168, 583: 
tcl: eee ae eke 18, $28, 173 415, 518, 258, 17, 830, 981 37, 270, 615 989, 925 490, 037, 982 
Ut eee 23, 148, 763. 404, 088, 149 17, 906, 044 34, 432, 562 1, 524, 184 481, 099, 702 
PSSGQ2o Leas - sack 23, 208, 643 394, 854, 640 21, 750, 863 47, 454, 153 1, 416, 23 488, 684, 537 
TAC fhe due San, eR 23,877,031 | 454, 331, 049 22, 250, 834 44, 758, 295 954, 975 546, 172, 184 
TGSS Meee eee 21,960,843 | 473,135,722 | 28, 982, 247 66, 353, 699 J, 015, 001 591, 447, 517 
ARR Recs ae 2%, 870, 232 | 520, 481, 863 29, 489, 716 68,107,541 |. 11, 047, 754 642, 997, 106 
Tic] rede ete ee tela 21, 344,843 | 493,105,556 | 26, 780, 282 65, 655, 917 1, 108, 286 607, 994, 834 
TERR ete ao eee 22,314, 403 | 642, 637, 738 27, 688, 314 75, 520, 701 916, 390 769, 977, 548 
1 eee eae SETA, OUT Bac on facie sae 20, 887, 88 70, 335, 193 1, 168, 834 |rceeee se cte eee 
TABLE 9,—Zxports of wool from the Argentine Republic from 1873 to 1892, inclusive. 
| : . 
aa | yee res United Cy United rans Other 
Year | Belgium. France. Stesties: Ttaly. Kingdom. Germany. SOmEeRe, Total. 
Pounds. Pounds. Pounds. | Pounds.| Pounds. | Pounds. | Pounds. Pounds. 
2, 233, 583) 49, 180, 640, 10, 062, 987) 4, 674, 140) 16, 957,516) 1, 674, 863) 79, 814, 583) 184, 598, 312 
+ Q4,719,474) 35,100,994) 6, 980, 859) 4, 351, 598) 10,799, 443) 3, 827, 278) G1, 034, 939) 176, 823, 585 
| 106, 863, 329) 47, 708, 287) 7,310, 044) 7,196, 284) 7, 786,012) 6, 779, 396) 16, 360, 830) 200, 004, 182 
104, 888, 777| 43, 362,838) 7,126, 94! 6,948,670) 8, 147,359) 10, 539, 328) 16, 598, $94) 197, 412, sso 
114, 676, 727|. 58, 389,995; 5, 750, 331) 5, 966,474! 6,468, 213] 6, 643, 441) 16, 709, 360) 214, 604, 541 
84,714, 930] 58,992,631) 7, 299, 636) 8,759, 886) 2,062,805; 6,592, G84) 17,121, 324) 189, 543, 296 
' 100, 813, 349] 62,149,923) 8, 406,570) 4,200,531) 1,515,607) 8, 687, 006] 17, 198, 099: 203, 071, 085 
84, 209, 534) 78, 813,742); 8, 933,500, 6, 587,433; 2, 652, 614) 15, 156, 773) 18, 634, 783] 214, 988,879 ~ 
89, 046, 420) 83, 003,590) 7, 016, 516) 7,944,045; 5, 451,590) 24,348, 731) 14, 135, 818) 220, 947, 110 
94, 861,998! $7,278,319] 2,185, 211] 6, 10S, 411] 22, 649, 547) 31,729, 247) 10, 091, 729) 244, 912, 462 
76, 458, 431) 124, 703, 686} 8, 429, 180] 4, 762,913) 8, 280, 231) 32, 993,230; 5, 405, 055] 261, 032, 726 
72, 814, 931) 122, 358, 730) 4, 745, 803) 4,234,479) 4, 385, 232) 38,414,277, 5, 130, 650) 252, 034, 211 
75, 710, 148) 430,401, 168) 9, 346, 840; 3,693, 604, 4, 380, 571) 53, 640,912) 4, 882, 547] 283, 055, 720 
71, 491, 928; 136, 638,059; 8, 369, 069, 4,236, 864 11,732, 174) 49, 569, 404! 9, 157, 401; 291, 2894, 894 
§1, 130, 554, 113, 044, 361! 8, 819, 796, 4, 345, 525) 3, 740, 648) 50, 018, 183, 9, 564, 732) 220, 663, 789 
68, 440, 883] 127,706,219; 5, 142, 157] 3,221, 785| 7, 034, 823) 66,873,316, 12, 022,177] 290, 441. 365 
67, 413, 868) 135, 018, 906) 11, 257, 270) 3,561, 9143) 10, 573, 405) 75, 608,507, 9, 122, C50) 312, 555,919: 
47, 129, 676| 123, 062, 642; 14, 333, 926] 3, 059, 535! 10, 613, O11) 54,522,743) 8, 315, 462} 261, 036, 995 
75, 690, 891} 228, 858, 793) 12, 745, 123) 4, 676,730) 4, 967, 674; 62, 897, 051) 15, 824, 168) 305, 570, 430 
64, 569, 51h) 125, 348, 100} 11, 522, 080) 6, 525,358! 8, 427, 692) 99, 308, 709, 25, 206, 948) 240, 908, 398 
TABLE 10.—Hxports of wool from Uruguay from 1873 to 1892, inclusive. 
ane ieee wee United ate Wmied ta Other A 
Year. Belgium. | France. ae Ualy. Kingdom. Germany. Ape Total. 

: Pounds. | Pounds. | Pounds. | Pounds.| Founds. | Pounds. | Pounds. Pounds. 
sBsyie Near |ronene nese ee Bene RUN EE ste 35, 329, 883 
gS eet Nee csi Sa [ote ce tenecn OMA Perey hearsay yal see genre Ua Seeger eR 37, 361, 358 
i875 Seen Peete es psc kak Sai cult ekeine Sa acts Mee Ole eRe a eee ie 22, 328, 063 
a WSF R A rege 14, 621, 253} 11, 437, 873) 4, 947, 385} 1, 178, 927 917, 158 222,916) 4,474,571] 37, 800, 083 
18%8: 2. 2: 16, 972, 228) 10,842,917) 4, 787, 152) 1, 037, 780 820, 088 209, 025} 2,616,865) 37, 286, 065 
ERO. oa 13, 067, 202; 14, 996, 873) 5,577, 828} 2,431, 103; 1, $14, 369 115,111) 1,379,574! 39, 482, 060 
TSR. soeee 14, 046,170, 12, 579, 862] 7, 845, 420 659, 940 928, 783 990) 3,340,533) 41, 371, 698 
TeSh ese 13, 801, 964) [1, 039,629) 3, 811, 772) F, 294, 138) 546, 278) 224, 869| 4,957,233) 35, 675, 884 
EBS oe ee 21, 551, 634) 19, 016, 496) 6,154,807) 1,006,854) 2,875, 771| 2,422,915) 2,787,915) 46, 816, 382 
TSSS sen 35, 027, 639) 11, 835,772) 7, 297, O01) 1,229,949) 2,803,881! 4,918,191} 7,010, 415/ 70, 122) 848 
i Fo} Cee 21, 506, 434) 10, 044,718) 3,037,484) 457,981] 7,506,592) 6, 150,556) 10, 384,297] 59, 081, 922 
TSO tate nts 28, 167, 742) 8,170, 558) 17, 338, 428 722, 816 680,551) 2,368,181] 7,286, 830 G4, 735, 101 
TASCA Ney repent 22, 683,530} 5, 393, 488, 10, 482, $13 $88, 247) 7,815, 642} 3,750,507, 8 812, 386 69, 827, 713 
BRL sk tectraie Diy seu, 604 £2,355, 200; 2: 688, 113}... - 8, 196, 773] 2,855,341) 4, 262: 887 57, 778, 648 
TESG om ene 29, 741, 335) 23, 375, 954) 6, 213, 087 681, 444) 3, 205, 887) 12, O71, 611} 8) 752,135) Ss O41, 453 
188-0012 34, 196,521) 82, 809, 525/ 2.946, 124) 544, 584). 2) 197, 164] 11,378, 304! 16, 098, 736! 100, 162, 758 
TeSOs ees. 12, 002, 676; 18, 220,759} 453, 680 458, 316 549,396) 4, 096, 680! 12, 786, 352 48) 367, 85 
188th... 15,725, 943, 22, 012, 6£7) 1, 404, 388 282, 429 280,136; 7,952,102) 9, 463, 627) 5g, i201, 212, 
NGO ea ee 19, 023, 537) 15, 433, 664; 4, 756, 482 52, 024) 3, 522,532) 6, 789, 681) 12, 088, 779) 61, 666, 699 


* Statistics by countries are not available for the years preceding 1877. 
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Of the exports from the Argentine Republic to other countries than 
those specifically mentioned a ‘consider able part is comprised in exports 
to Uruguay, the average for the twenty years covered by the table 
amounting to 1,073,580 kilograms (2,366, S14 pounds) per annum, This 
quantity may be considered as included in the exports from Uruguay, 
sinee that country has no oseasion to import wool forhome consumption. 
In like manner an average of 2,032,67 OL kilograms (4,481,225 pounds) 
included in the exports from Uruguay to “ other countries” consists of 
exports to Argentina and may be considered to be ineluded in the 
exports from that country. 


PRICES, 


Ti a recent communication to this division, Mr.S.N. D. N Yerth, seere- 
tary of the National Association of Wool Manufacturers , points out 
that the weols quoted in the American and English markets differ so 
greatlyin condition that no satisfactory comparison can be made except 
on 2 scoured basis. In Table 11 below, the Boston prices of fine Ohio 
feece scoured are presented side by side with the London prices of a for- 
eign seoured wool of approximately equal quality—namely, Austra- 
Han average, scoured, ‘The figures are from a table compiled by Messrs. 
Mauger and Avery, of Boston and New York: 


TABLE 11.—Comparative prices of wool in the United States and England since 1850. 
2 } J 


| 


| | 
Fino Chio | Australian | | | Wine Ohio | Australian i| Fino Ohio | Australian 
fleece average i | fleece | average || fleeco | averago 
Year!’ | scour ed, scoured, | Year. scoured, scoured, i Year. | scoured, | secured, 
Boston Londen | Boston | London | | Boston | London 
| prices. jprices. jj eepRices.a i) prices: 7] prices, prices. 
oe ee EE Eee =o = = = SoS ee 
Petpee |) Perth. Perlb. | Perlb. < |i |. Perlh. | Perld. 
a(S $0. 833 $0.46 |) 1866... . $I. 314 $0. 68 || 1882. .--| $0. 505 | $0. 53 
Soe ere 46 || 1867... 1.133 - 60 |) F883. --- 85 51 
1852..-.. 56 || 1868 883 52 |} F884. ._. 804 48 
fiche aon 1 69 || 1869 904 44H 1885. 7a 41 
1854. --- 52 || 1870... 893 -46. |} 1886... 74 4) 
1855..--. 56 |} 1871 1.063 |, - 58 |} 1887... 73k | 42 
1856. .-.- | 1 66 |) 1872... 1,563 -74 || 1888.- 68 42 
1857...-. 1 68 || 1873 1.192 . 68 || 1889... 734 . 48 
NSSB ee eee Gt |) 1874 1,153 . 66 |) 1890 734 44 
BODO) no iy 66 || 1875 1. 04% - 60 }} 1891 70? 40 
1860"... .. 1 G8 |} 1876 87 - 54 || 1892 63 | 3t 
1861...-. | 60 || 1877 91 - 54 || 1893 55 33 
1862*. 60 || 1878 - THE 54 || 1894 
1863. .... | 1 62 || 1879 TE 52 || Jan 50 32 
Y864..... 1 G4 |; 1880.... 1. 02$ .69 || Mar 45 32 
1865-..... | a 162" |} TSS eS 955 53 | } 
| | ! | | 


*¥Wrom 1862 toa 1878 the prices of fine Ohio ees are in currency. The gold value of the paper 
dollar for those years was a Eos 1862, 88.3 cents; 1863, 68.9 cents; 1864, 49.2 cemts; 1865, 63.6 
eents; 1868, 71 cenis; 1867, 4 cents; 1868, 71.6 cents; 1869, 75.2 cents; 1870, 87 cents; 1871, &9.5 
cents; 1872, 89 cents; 1873, 87. ss cents; 1874, 89.9 cents; 1875, 87 cents; 1876, 89.8 cents; 4877, 95.4 
eonts; 1878, 99.2 cents. 


The following figures, which are taken from Senate Report No, 1594, 
second session, Fifty- second Congress y were obtained for that report 
through Mr. S.N.D. North, of Boston, "Mass. , secretary of the National 
Association of Wool Manufacturers, from Messrs. Mauger and Avery of 
the same city: 
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Tani 12.—Wholesale prices of wool in the United States. 


| Ohio fine fleece, |Ohio medium fleece, Ghio fine fleece, |Ohio medium fleece, 
| scoured. scoured. scoured. scoured. 
Years. | Relative Relative |; |Years. Relative Relative 
Actual | prices, Actual prices, Actual prices, Actual prices, 
iprices, (a)|1860=100. |prices. (a@)!1860—100. prices. (@)|1860—100. |prices. (@)| 1860—100. 
(b) (d) (b) (b) 
Per lb. Ter lb, Per lb. Per lb. = 
18508. $0. 834, $0. 812 $0. 573: HOLOMWELS 74ers $1,153} $1. 124 $0. 833 1.176 
US teres . 854) - 834 - 62 . 873 || 1875..--. 1. 043 1. 620 . 19% a7 123 
IG aca. . 81 ‘798 . 563 . 799 || 1876- 87 . 849 - 673) - 954 
R53 caer 1.07 1. 044 - 804) USS ONS eee. 91 . 888 - 66}! $40 
1854 =. 914) - 890 65 OLS NSIS cme «743 229 63 - 887 
Usooue eee . 853) . 837 563 a hOG IAS Oe a=. 71d 700 . 572 - 813 
USaGecees 1, 043; 1. 022 . 684 #961 || 1880-. 1. 023 1. 002 . 833 ule 180 
UV feciace 1.02 995 728 TOD Dat ise teem 954% - 982 723 1. 025 
18532552. . 823 . 805 563 ~792 1882... 904 - 883 72 1.014 
1859. 1. 094 1. 066 71k 1.004 || 1883..... - 86 - 839 672 - 950 
TSG0 secre 1, 023! 1. 000 aufih 1.000 || 1884... -. . 803 785 59 z 831 
Sols SS: . 823 | . 807 58 ~817 1/1885... 712 - 695 ais 746 
18627. . 933) 917 . 163 SUVA TIE itcisitiee oo 74 - 122 57 - 803 
HSCS ane 1,514 1,478 1.1834 1.669 || 1887....- 734 715 81 - 859 
1864..... 1.77 | 1.727 1.39) |= > 1.9584) 1888. -: . 68 . 663 . 548 771 
tie ee 1. 66 1. 620 1.28%; . 1.806 |) 1889... 734) ee OL : 859 
1866..... 1.31} 1, 280 . 984 a Catsif | Palech oe are 782 715 . 594 . 83 
1867..... DeSa] 1-105 SHE) Tip BS 703 . 690 . 58 .817 
1868..... . 883 . 866 . 703 996 | 1892... -. - 63 615 205) 775 
1869-.... . 904 . 883 74H 1,046}! 1893.2 —.. 55 537 45 634 
Sie . 893 . 876 - 694 . 979 || 1894 | 
TAL 1.063] 1.041 . 82 16155 | Jane. -- -50 | . 488 .39 549 
1872 .-<3 | 1,568 1.529 1.103 1.553 || Mar 453) “44 . 37 | 521 
AST 3s. 0% | 1. 193 1.168 . 853! 1. 204 | | 
: I Sere nes 
(a) From yp. 171, Part IT. (b) From p. 38, Part I. 
TaBLY 13.—Jirholesale prices of wool in England since 1845.” 
{From p. 209, Part I, Senate Report 1394, second session, Fifty-second Congress. ] 
| Wool, sheep’s: English Wool, sheep's: Port | Wool, sheep’s: South 
Southdown. Philip, lambs and fleece. Australian lambs. 
~ Date. Gare = | = i 
eae Per pound, yee Per pound. Sete Per pound. 
d. d. d. d. 
1845—1850......-. £13 $0264) AQ tor 22:1$0.243 TosGO. 44 Gace nee ae sates sae ei eee 
1851—January --. 14 . 284 18 . 385 | 16 to 19 [$0. 324 to $0. 385 
onlby/so5-te 144 20k ale a ace a eats ae eee 5 19 | .264 . 385 
1852—January -.- i133 HIE) han Ae an OaE cco eseobbS Css 11 18 | .223 365 
Ai beecenaas 15 POUL ules pay hae asa meeaeee oo ee 15 24) .304 487 
1853—January -.. 1%} ECO Beneureeisc anarmostenaaoteae 14 20.| . 284 - 406 
wir sedesae 194 - 895 17 DE OYs epee ees Selle eae. DSS 
1854—Jantiary --.|£154 to 16 \$0.314 to. 28240) 2c. Jee een eee cence 12 LOM eres 385 
Niel \Aseeoeee 12 124] .243 2203) oR a ean ee sinte bias eee 12 19 | .243 . 385 
1855--January...} 12 13h] .248 Be dl sre Starera nite ife = Ge Meare ele See 13 25) .264 507 
Oulvas geese 14 15 . 284 ROCA mere cct yc crilsesostarere meee ate 13 25 | .264 OU 
1856—January ...| 144 15 . 294 ot et REA odie aneraatoncace 15 30 | .304 608 
Oalys- sence 174 18 355 SOO Masse nee [neds Settee 154 26 314 527 
1857—February .. 20 BCUGH a nectaeas 25 PaasoeteceConene 12 24) .243 . 487 
Uti Wasrae a 19 . 885 | 18 26 365 B27 lectin a cjos| conan See eeaene 
1858—January --. 13 - 264 | 16 21 | .324 426 s|oS 2 ise w sleet cae ee 
1859—January --. 19 - 385 | 18 25 | . 365 IU Recee cry idl bariace bacco oso 
1869—January -.. £9 ~ 885 | 22 25 - 446 Pye ei ee ede Cie esos 
OULY. essa 19} 20 895 oe USA eae ome rilodsdorns see oStaeee 124 27 253 - 548 
1861—_January...}| 19 194 | .385 -395 | 17% 38 335 2771 | 19% —25 | 3395 507 
Cred bias eee 16 17 «824 -3845 | 17% 38 355 771 | 19% = 25 395 507 
1862—January...| 16 164 | .324 335 | 16 30 | .324 . 608 | 15 22) .304 446 
OMY cs see 164 174 | .335 355 | 20 29 | .406 SUN Stee neeete Eaaereess se, 
1863—January ...| 20 203 | .406 416 | 18 26) .365 527 | 15 203| +. 304 416 
Ui bReGeSanc 2 214 | .426 -436 | 15 27 | +. 3804 -548 | 15 2 304 - 446 
1864 January ... 223 -456 | 15 28) .304 - 568 | 14 22) .284 - 446 
eM ee cera 234 244 | .477 -497 | 15 28 | .304 .568 | 15 22) .304 - 446 
1865—January...| 24 25 - 487 507 | 16 27 | . 324 548 | 15 22 | .304 -446 
Sulivsecmee ae 20 PAL . 406 426 | 17 28 - 345 - 568 | 14 20 . 284 - 406 


* As guoted by the London Economist. 
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TABLE 13.— Wholesale prices of wool in England since 1845—Continued. 


Wool, sheep’s: English 


Wool, sheep’s: Port 


Wool, sheep's: South 


‘Southdown. Philip, lambs and fleece. Australian lambs. 
Daie. z 
Per 240 . Per Per 5 
pounds. | Per pound. pound. Per pound, pound. Per pound. 
| d. d. d. d. 

1866—January -..| £21to £22 | $0, 426 to $0. a 15 to 24 \$0.304 to $0. 487 | 15 to 20 |$0. 304 to $0. 406 
DULY ss se. 17 . 345 | 14 27 | .284 -548 | 15 22 | .304 . 446 
1867—Joanuary -. 19 . 385 | 16 28 . 824 .568 | 15 22 - 804 «445 
Sih Se scsee 163 . 3835 | 16 28 | .324 . 68 ; 15 22 . 304 . 446 
1868—January -- 144 294 | 14 26 284 nose Pas 20 | .243 . 406 
Jaly--<.-.. 16 «324 | 14 26 284 -527 | 13 2 . 264 . 406 
1869—January --. 154 014 | 16 23 | .324 - 466 | 10 16] .203 2 324 
hweoasoad 14 - 284 | 11 23 223 466 | 9 16 | .183 «324 
1870—January --. 13} 204 | 12 25 | .243 507 | 9 16 | .183 - 324 
AG Wiceeees 123 - 248 | 13 25 264. SOTA. 16 | .183 . 324 
1871—January ... 13 264 | 11 22) .223 -446 | 8 15 162 304 
Aft began 16 ~324 | 14 25 . 284 007 #9 12; .183 . 243 
1872—January -.. 213 ~ 436 | 15 27 304 .548 | 12 19 | .243 . 385 
fit hy nee aes 22 446 | 18 30 3865 - 608 | 15 23 . 804 . 466 
1873—January --- 23 - 466 | 18 29 . 365 . 588 | 15 23 304 - 466 
euler ane 20 406 | 17 23 345 . 568 | 14 22 . 284 . 446 
1874—January --. 202 -421 | 16 23 824 . 068 | 15 22 | .304 - 446 
DEC Wueeteersieie 153 BOLO LG. 29)| -. 345 .588 | 15 22 | .304 - 446 
1875—January -... 184 +370 | 17 32 345 649 | 16 26 32: 527 
OL Vamos l= 17 . 345 | 16 30 324 - 608 | 14 22 284 - 446 
1876—January -.-. 174 . 355 | 15 29 | .304 - 588 | 14 22 . 284 - 446 
ulyeorcree 143 294 | 13 25 | .264 . 507 | 12 18 243 . 365 
1877—January - - 163 35 | 17 3h 345 . 629 | 16 24 324 487 
il by epooce 143 294 | 14 28 | .284 . 568 | 14 2 . 284 568 
1878—January -.- 153 314 | 14 28 | . 284 . 568 | 13 20 | .264 - 406 
imlyesscco== iat 294 | 14 28 | .284 . 568 | 13 20 264 - 406 
1879—January ... 13 264 | 14 2 . 284 - 487 | 13 18 264 . 365 
Oa y7.-2- S26 113 233 | 14 24} . 284 487 | 13 18 264 - 365 
1880—January --. 144 294 | 18 3 365 . 466 | 15 22 | .304 446 
Didlyi-emcees 154 314 | 18 23) .365 - 466 | 15 22 304 - 446 
41881—January .. 153 314 | 17 20 345 - 406 | 18 21 365 426 
divi a sre 124 253 | 17 19 . 845 . 385 | 17 19 | .345 «385 
1882—January ... 14 284 | 18 19} .365 .385 | 174 19 855 385. 
ART eee poce 12 243 | 18 20] .365 -406 | 18 20 | .865 - 406 
1883—January --- 12 243 | 18 20 365 - 406 | 18 20 . 365 406 
Ai) SPAR osc 113 . 233 | 18 19:) .3@5 . 385 | 18 20 | .365 - 406 
1884—January ... 123 .253 | 17 18 345 365117 18] .345 365 
Chel h SEsan aes it . 223 | 16 17 . 324 345 | 16 18 | .324 -365 
1885—January -.- 113 . 228 | 16 At dln oe . 345 | 16 18 | .324 . 865 
Ohl brea rmcniic 104 .213 | 16 17 324 345 | 16 18 824 . 365 
1886—January - - 104 | ¢ 213 | 16 LT 824: 345 | 16 18 324 865 
Aft gaaaeene 10% + 213'} 17 13°] 2345 365 | 16 18 324 365 
1887— January -.. 124 248 | 22 23] .446 466 |19 21) .3885 . 426 
SW ye erecoim aim 104 "213 | 22 24 . 446 eee (iat ac Sec RE eae IOS OO OCS 
1888—Jannary - iii 228 | 21 23 | . 426 AGG ieee eo eten ines eee coateaiee sists 
hu) bees 104 208 | 20 22 | .406 BAGS HESS yeaa we | ARCO OO 
1889—January -.. li +223 20 ANG Mee eiesiss acl lis) stan reiersererarats 
Uns CoapeEe 11 - 228 *212 San Ohl lr eee pated MEPS p amo P OSES 
1890—January -.. 12 243 24 BST ena teae | .ececicenneccene 
Ohl eSoccene 112 « 238 204 416 $18} 4.375 
1891—January -- 114 233 20 . 406 183} 375 
ly ee 12 243 204 416 193) - 395 
1892— January ... 12 243 172 . 360 a - 345 
Oalyscnee = 12 243 184 375 163 ‘ 335 
1893—January ... li} 228 7 355 174 355 


*Good Viel, scoured. 
t+ Cape scoured. 


1892, 32 cents; 1893 and January and March, 1894, 30 cents. 


AG 93 36 


Mr. North furnishes the following figures on Cape of Good Hope average scoured: 
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TABLE 14.—Relative prices of woel in England. 


[Erom pp. 223, 225, and 226, Part I, Senate report 1594, second session, Fifty-second Congress. ]* 


English, South- ease aia 
downs, Port downs, Por 
on j Wool ae u Wool 
Philip lambs and 2 Philip lambs and @p 
Year fiseeee and South ee Be fleece, and South ees 
Australia lambs. pee SPS Australia lambs. aA 
1845-—1850= 100. : 1845—1850—100. 
100 122 84.8 
110°7 109 7a°9. 
92-4 117 85-7 
96°7 120 86°3 
100 °3 108 823 
104 °7 106 78 
94-9 || 98 74-9 
95 °8 |} 92 71°8 
80°83 80 | 70°5 
76°8 | 116 87 °2 
ral iil 76°4 
656 107 71°5 
93:7 120 B27 
105 °8 |) 102 79°83 
98 °8 938 749 
102 ‘2 94 ve SDI 
92:3 Gas sicarotasela sors 
96-7 


*Pxcept the figures for 1894, which are for January 1, and are from page 35 of the supplement to the 
London Wcononiist for February 17, 1894. 


The London Economist, in its annual trade supplement published 
with its issue of February 17, 1894, gives a review of the wool trade of 
1893 by Helmuth, Schwartze & Co., of London, in which there is a table 
showing the prices on December 31, 1893,.in comparison with those for 
the same date in four preceding years. The figures there given, with 
their equivalent in cents at the rate of 2 cents per penny, are presented 
in the following table: 


7 


TABLE 15.—English prices of wool in 1893 compared with prices in four preceding years. 


Value per pouna on Dec, 31— 


Mean 

point.. | 1893, | 1892. | 101. | 1890. | 1989. 

aq} cts. | ds.|, cf3. | d. | ete. \d. | cts. | id. | ctas.| de | ctz. 
Australian P. P., good average greasy...-. x03} 21} 8h 17] 84) 47} 9} 18) 10) 20-) 12) 2a 
Anstralian P. P., good average scoured 

COMMING tem sterine eerie emer are eee *IS2| 37a} IE. 31 | 153] BI} 165) 33 | 18 | 362) 21.) 4a 

Australian, Sydney, averagegreasy(short)-}| 82} 174) 7| 14) 7] 14} 7h 15 | 84) 17] 10; 20 
lian, Adelaide, average greasy -.... 7x} 15 | 53) 11s, G6) 12} 63) 123) 7H 1D] G] 18 
an, New Zealand, super greasy..-.-| 102} 213) 88) 17) 9} 318] 9] 18/11 | 22} 123] 25 
Custralian, crossbred, super greasy (fine)..| 123) 25 | 113} 23 | 12] 24} 123) 25/13 | 26] 144) 29 
Custralian, crossbred, average greasy 
eB (ne diam) exon nei ew cais. se cece coe asses 10°; 20'| 94) IS} OF 19} OF 19 | TO} 20°) 17 2 
Cape, Eastern, extra super snow-white ....] 18 | 36 | 154). 31 | 153} 31 | 164) 83 | 18) 36)21] 42 
Cape, Eastern, average fleece: ....-..-...--. 92) 18h) - 73} 15h) 73 15h 8. 1G) 8k 7} Ue} 22 
Buenos Ayers, good average greasy comb- ; 

MIO (BS, DCR COM)! fe cee se essences Same esis *63; 123) 58) 11d! 52) 11g) 6] 12] 7] 14] 84} 168 
Buenos Ayres, average greasy (380 percent)-| 53) 108} 4§| 94| 4%! 93 5] 10] 53, 114 63) 133 
det ridl iG DUNE Seceeame sea cee GUS eR RCOOS 83) 163) 7] 14] 73 153) 73) 153] 84] 17 | <8} 17 
Donskoi, average white carding.--..--...-- (eye 7 63; 133; 7] 14] TA; 144! 74) 15 
ast India, Pac Pathan, yellow.....-----.. 73| 144) 63] 1341 71 14 | 74] 143! 8a} 163 164 
Lincoln, hogs .--.. Leth Rasen Sean astanaeeas 118] 233] 108) 212) 9%| 19 | *93] 183) 103} 204] 14] 28 
Alpaca, Islasuper iMeece so. cccusrssens one 183} 37 | 143) 29 | 144) 29 | 123) 25 | 15) 80] 22) 44 
Mohair, Turkish, fair average -..-.-..----- 164} 33 | 152) 31 | 144) 2! 23) 253) 14) 28119} 38 


*In these quotations the fractions were so indistinctly printed, that there is some uncertainty as to 
their correctness as here reproduced. 
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The Canadian wools, according to a statement of the secretary otf 
the National Association of Wool Manufacturers, are mostly combing 
wools of English blood, which rarely reach our markets. The annual 
report of the Bureau of Industries of Ontario for 1892 gives the aver- 
age prices for the principal markets of that province from 1882 to 1892, 
inclusive, as follows: 


TABLE 16.—Average prices of wool in Ontario, Canada. 


Price per rice per Price per 
wear. pound. Year. ers Wear. \ poate 
| 
Cents. | Cents. | Cents 
RGHOH MESSE. 5 act co:aicinn siaisiores LOTUS ODE owe ms stance oe risices 20.5 
TO SON EST Cieime ns mele DOIG LOOM Nee cmos cle nth oe ahaa: 19.4 
Jo alt CE ene Res DOR Es aSO2 cs Ears ale Swe wcinteeine s 18.2 
Bi Se | PROG Us eines 2 seinen teas OTe ASR ae 02d cininaiaSacisienane 18.8 


TRANSPORTATION RATES. 


No change has been made in the transportation rates on the trunk 
lines between Chicago and New York for the past year. Only a few 
unimportant changes during the year are noted by the Delaware and 
Western Railroad, from New York to Buffalo. A few inappreciable 
changes on the same railroad from New York to Chicago are given for 
the year. The same might be said for the same road from New York to 
Kast St. Louis. On the Grand Trunk Railway, Chicago to Beston, a 
general decline in rates from January 1, 1892, to September 1, same 
year, is quoted. From the latter date to January 1, 1893, the tariff was 
generally maintained, with the exceptions of beef in barrels per 100 
pounds, from 28 cents to 33 cents; the same change for hams per 100 
pounds; hops in bales, per 100 pounds, declined from 71 cents to 55 
cents (this from September to Cctober 1). A rate on hay was given for 
the first time on August 1, 1893, of 27 cents per 100 pounds. No mate- 
rial changes were made during 1893. On the Grand Trunk Railway, 
Detroit to Boston, there was an average deciine of a cent and one-half 
on forty-seven articles fom January 1 to August 1. On September 1 
the lower rates prevailing on January 1 were resumed and continued 
without change to the end of the year. Rates on hay were given for 
the first time. The figures were 244 cents per 100 pounds on August 
1, but fell to 214 cents on September i. There were no changes in 
tariffs during the year on the Chieago, Milwaukee and St. Panui Rail- 
way. Very few changes on the Northern Pacific Railway are noted, 
A decline of 3 cents per 100 pounds on flour, potatoes, and flax on this 
line between Duluth and Bismarck, N. Dak., is quoted. A few changes 
on the Chicago, Burlington and Quincy Railroad, St. Louis from Omaha 
and Council Bluffs, were made in 1893. Cattle, sheep, and hogs were 
advanced from 142 to 20 cents, 174 cents to 214 cents, and 15 cents to 
184 cents per 100 pounds, respectively. This advance was made in 
February and continued to the end of the year. 

This road gives for the first time the rate on hay, viz, 15 cents per 
100 pounds. The same system to St. Louis from Atchison, Kansas 
City, or St. Joseph, reported a small number of changes in February 
and resumption in March of the January rates. The same rate for hay 
is quoted for the first time as above. No material change on this 
system to Chicago from Omaha or Council Bluffs. Hay per 100 pounds 
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is given for the first time at 20 cents. The same may be said for the 
branch of this extensive system from Atchison, Kansas City, or St. 
Joseph to Chicago. The Chicago and Alton Railroad, to Chicago from 
Kast St. Louis, reports no changes in rates for 1893. The inceptive 
figures for hay are 10-9 cents per 100 pounds, C. L., and 29 cents L. C. 
L., per 100 pounds. No material change on this line between Chicago 
and Kansas City is noted, except a decline of $5 per carload of horses. 
On the same system, to Chicago from Kansas City, some changes in 
July are reported. The changes are about equally divided between 
plus and minus. The increases are apples, per 100 pounds, 15 cents, to 
25 cents; cotton, pressed in bales, per 100 pounds, from 40 cents to 75 
cents; and the decreases are butter, C. L., per 160 pounds, from 60 cents 
to 42 cents, and hogs, per 109 pounds, from 25 cents to 22 cents. Rates 
on hay are given for the first time at 20 cents per 100 pounds, C. L., 
and 42 cents, per 100 pounds L. C.L. ‘The July figures were continued 
to December. On this same system, between East St. Louis and Kan- 
sas City, several changes are noticed, notably a decrease from 32 cents 
to 25 cents per 100 pounds of apples, L. C. L.; also butter, same amount, 
from 40 cents to 32 cents; cotton advanced from 25 cents to 55 cents on 
the 100 pounds, pressed in bales, L. C. L.., and from 32 to 55 cents. Rates 
on hay for the first time were given at 15 cents per 100 pounds, O. L., 
and 32 cents per 100 pounds, L. C. L. A very few immaterial changes 
were made on the Louisville and Nashville from Louisville to New 
Orleans. Hay was quoted for the first time, and the figures were 20 
cents per 100 pounds, C. iL. Only three changes were made by the 
Chesapeake, Ohio and Southwestern Railroad, and they were reduc- 
tions of 138 cents per 100 pounds on flax, hemp, and manila, or sisal. 
tates. to San Francisco and other Pacific coast terminals from Kansas 
City, St. Paul, St. Louis, New Orleans, Chicago, and Milwaukee for 
1893 show a general decline compared to 1892, and the same holds 
gocu for eastern rates from the same points to the cities named. 

An inspection of the table showing the all-rail rates, Chicago to 
New York, will be found interesting and instructive. It willdisclosea 
steady decline in rates-per bushel of corn and wheat since 1870. 

The table giving the yearly average rates on wheat per bushel, New 
York to Liverpoo], shows a material reduction within the last decade- 


LAKE AND CANAL RATES ON WHEAT AND CORN FBOM CHICAGO. 


During the season of lake navigation a large proportion of the grain 
traffic is carried from Chicago by the lakes, connecting with the Erie 
Canal at Buffalo. 

A table is here given showing the weekly range of the rates upon 
wheat and corn, Chicago to Buftalo via lakes; Buffalo to New York via 
Hrie Canal, and the through rates, Chicago to New York, less the 
transfer charges at Buffalo, for the years 1891, 1892, and 1893: 


®y 
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Lake and canal rates on wheat and corn. 


{in cents per buskel.] 
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Waxes Chicses to Buffalo, Erie Canal—Buifalo to | Lake and canal—Chicago 


New York. 


to New York. 


1891. | 1s92. | 1893. | 1891. | 1892. | 1993. | 1801. 1393. 

Week ending— : ‘ = : 
es eco a oe ee 2 eee lleeoml cea trots as 

oO =| >) > o 5 3 

PiE/EIEE/EIZIEIZEIAEIZ (EZ El 2 IE 

Pere rae O.| | Oneal Opec o | o1/E16 

2} 13) 1 | 1} 23] 2g] oz] gal ag] ag agl 3a 43} bal 5 

2} 12) 1a} 1a] 2g} 1g] 2a] 2 a 43] 33| 3 38 Be Bt 

13} 13} 13] 18} 23] 2°| 24] 23; 5] 4g} 3h] 3 38] Gal 6 

1a} 13} 14] 1B] 33} 23) o4l ot] 5] agi 43] 39 3h) 64! 6 

W-1at 2] 2] 3B | 24} ot 2] 5| 4gl 4°] Bal 34] 74! 6g 

2| 13). 24 21 3] oa oa] 2] Sal asl a] 35 33] 74| 64 

2] 13} 14] tal 22] 23] 24] 2] 43] 43! 32] 39 HG | 59 

2} 13-1] 1] 23] og] 24 2] 43 az] ail 36 33] 531 45 

2| 3a] 1] 1] 23] 28] ot] 2] 43) 4k] ad} 3g 33| 54] 54 

2} 13] 1] 1] 23) 23) 24) 23) 43] 43) 43) 4 3g] 5s 5a 

2] 12} Ig) 1a} 28} O31 28) of 5 | 4k) ag] 4g 3%] 63| 6 

2] 1g} 14} 1 33| 33) 23] 23] 5] 4g 53] 53 4| 64) 5§ 

2n} 24| 14| 1| 33] 3g! 28] 28) 5 | 48 7 | 68 46} 63] 5g 

oz} 2°) 14| 1| 381 Bal 3°] 281 43) 43] 6g] 58 48] 63| 54 

ml 2 13| 12) 4°| 96] 49 3] 4] 3g] esl of 5 | 5s} 4g 

23, 2| 14] 14] 4| 3al 3| 26] 4al 4 | og 52 45| 52} 54 

s| 2 | 18) 1g] 4] 34] 4] 34] 38] 33] 74! og 5a] 5a} 4 

24| 23; ig; 13] 43] 32] 32] 34/ 38] 34! 73! 73 53) 53) 43 

24] 2al 18] Isl 44-38] 4 | 33] 481 431 7H 73 5| 63| 53 

2a! 2] 24! ot] 4gl ati 41 ael 43] 32] 7a ox 58} 631 6h 

2%| 23 23 2| 43] 43] 434| Bel 41 38] Gal 52 6s] 6s| 5g 

2%] 231 2 | 13] 4g] 4| 4g] 4 | 5 | 4g\—oa! 5s 611 7 | 68 

s| 22] 2] 23] 2] 48) aa} 5] 4g] 5] 45) of 6 63] 78| 6g 

23| 23] 23/ 2| 2 | Ia] 4g} 4} 6] 5g bal 5 | 7 | 6g Tai 7a 6g 

Naw Teac. ce cack 4| 33| 3 | 23 1a) 14) 43] 321 5] 48] 5 | 4g! 92) 73 7h 63| by 

Loner ee ce atae 4| 33] 23) 24] 2°| 13] 33] 33] 4] 38] 42) 43) 72 72 61} 63} 64 

Tp eats eee 4} 4| 93 2] 2] 18 4] 33] 4| 38] 5 | 431 8 7 53, 7 | 64 

Sone age es 4h] 431 25! 24) 23] 24] 4gl 33} 5] 4]....|...-| 8a] 8 Ghee oes 

i } 
TRANSATLANTIC RATES—TABLES SHOWING YEARLY AVERAGE RATES 


FOR 1892 AND 1893. 


New York to 
Liverpool, yearly 


Articles. average rates. 
1893. 
a | 
Wheat andicorissceeckes mes eas acme ese See coarse cocoa aeiateinls per bushel... $0. 043 
> URS FASS CRO one Hap Dunes Soe See BU An or SON GUC Ree O REO ep daaeriee per barrel... . 383 
TSOU Is Gs8 on Uao beeen NAO ASC HOSES ROAD SoE mneeas Boor EAN TbaennoSEee per 2,240 pounds. - 3. 89 
LUN sae Sine bp on cogs (ope bar at ecoe sane ad oe Gabe SWE OSSbade Cases a SOeE aa T Sener do.... 3. 31 
THON aes atone. cb ooo Han oD nee am Hocdocere oeaorncansts nSs se Ie nae sCes per tierce... . 65 
Dice Sanpepebe Spe ate te Gao oTtee me CONE ab Oba Sr GhSC BoC OUSe= Keenan osene per barrel... 44 
AC B+ Gs bacittlac NCSBN Ondine Oo CSUDO SOO HNO enor ea CBE sO Beco Ceee ete dotsas . 60 
Jog ade dagh pane sea cv Smecopaie sah c boosqae eao sea aeioace S59 per 2,240 pounds... 6.75 
gE NOE RIESE e Bote ONC SC ONBO HET AaAp So BnoLOC Boda Co GSoC ne eEmBoSadG. per pound... . 0032 
Boston to Liver- 
pool, yearly aver- 
Articles. age rates. 
| 1893. 
BVWaktos pect QUCOnMemmes meee meer kare oerapisieersia ste)alaje(ecetacieteinynin isos iaistete per bushel-. $0. 044 
J ROUIE Dende Rios os Sune DE bade bea ceinic Sao Jaen sere sooaces AoeSScccon one per barrel.. «34 
Flour, in sacks. Sates per ton.. 2.04 
BACoM Greece as cin.5 Selcesten nici iss domes 2.77 
USCS nen 01s << GanpAodc ce DO CE Re eRe DoS arOca Ser cise a)sor emo BO ar --per barrel... 46 
LAO 7? 62 BRR BASORBAD DO: Sn odacipeoe bdee ener ean leser coed lee ps TSePOcuaa ao per ton... 3.74 
LING a aeoaCoer sa FS DOOD Se 40 AGUA Caco CO6t 1 BBS aE GUT Dor BOR ScOns eae Seon eee Gnas 2.74 
UGGS Se sc sebeae dos po goa seas Joe GeO co EU eae Neen Ane OaeHE Neen meee per barrel. . 49 
(GEV) Gy SPaRe ASB co baat esa 7 55SC Re seodbe Dp Se nano SCOR AEAe: See Aces per head. . 8.33 
(Efe Gecmosone des, aoste cao Hesse Shedd noensot Se see ERE Ee soe Uemeo dear per pound. . . 0032 
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The following comparative table is given to show the monthly aver- 
age rates upon a few of the more important articles of export from 
New York to Liverpool, as compiled from the returns of the steamship 


companies, for 1892 and 1893: 
January, February. March April. 
Articles. 
1892. 4893. | 1892 1893. | 1892. | 1893 1892 1893 
Wheat and corn....... per bushel..| $0.09 | $0.03 { $0.074 | $0.03 | $0. 07% | $0.03 | $0. 06% | $0.03 
TOU Ree sa sees oer Sele per barrel... . 60 24 56 24 -48 24 34 36 
ACO Meaeees mans per 2,240 pounds..| 6,00 3. 00. 5. 20 3.00 4. 80 3,60 4. 89 3. 60 
AG ALG ev aesicere see's Bee iste do....| 5.30 2.40 4. 60 2. 40 4. 80 2, 40 4.05 2. 40 
Bee --per tieree..) 1.08 - 48 - 92 42 . 80 42 - 78 2 
Pork.. per barrel... - 78 30 . 62 24 - 62 -30 54 . 36 
Cotton ees. s..-- -per pound..| .0023) —. 004, -005,) .008; .00;%; .008, COX! . 005% 
AUD PICS aes rate esas per barrel..| .72 . 60 . 60 . 60 50 54 51 54 
BULL oa. nnn = per 2,240 pounds..| 8.00 4.80 7.20 4. 80 7. 20 4.80 7. 20 4,80 
May June July. August 
Articles. j 
1892. .| 1893. 1893. | 1893. | 1892. | 1893..| 1892 1893. 
Wheat and corn..-.... per bushel..} $0. 054 | $0. 03% | $0.04 | $0.04% | $0. 048 | $0.063 | $0,952. 40.07 
lourescscessees eee per barrel..| .36 33 36 42 34 48 —— 236 -48 
BACON. <oclcecis per 2,240 pounds.-.| 3.60 3. 00 3. 60 2.79 3, 62 4. 80 3. 60 4.65 
LUPR Sl Se Saesocaiano eco soem ios do....| 3.00 2.40 3. 00 2. 70 3.00 4.50 2.90 4,35 
BGOlise aaakltcnsaseene ees per tierce..| .56 48 - 58 43 - 60 1.14 -. 56 84 
Ae BSuOsedan erates per oe: aie ais”? oo — 42 +33 42 54 - 40 54 
OULOIT Siac eatswielene ioe per pound.. 00.2; .0033) . 004 - 0034 - 0052 002, ~.003 . 00 
pA piles cicvelia.ere. per baxralict82" | 60" | 48" |. cea |) 56 16a eo ko gee 
Butter ..-.---..-per 2,220 pounds..| 6.00 4. 80 7. 20 6. C0 7. 20 8. 40 6. 80 8. 40 
September. October November December. 
Articles. 7 
1802. 1893. | 1892 1893 1292 1893. | 1892. | 1893. 
ae ort } 
Wheat and corn .--.-.. per bushel.-.| $0. 03% | $0.062 | $0. C54 | $0. 042 | $0. 064 | $0.054 | $0.04 | $0.06 
Wlouiiseast eescees see per barrel... 34 248 39 +42 «45 - 48 ao 48 
Bacon << <e- <2. per 2,240 pounds:.| 3.00 4,80 3. 60 3. 90 4.40 4, 20 4,20 5. 40 
IDA SemoScssb Sn nason Seas oer do....| 2.30 4, 50 3. 20 3. 30 4.00 3. 60 4. 00 4.80 
BEOES ae ens 2 eecioeee ee per tierce... - 48 - 90 . 60 . 66 -76 - 78 . 64 - 96 
oe OE SIGE ODEON D OS per Renee nh BL . 69 44 51 ae 54 46 . 72 
OuiOl sei meApeOeoce per pound... -008:; .0032) .002 - 603 - 00. -0032; .0038) .00 
icpplesent evs per bartele|( 60 Io. Ba |= ceo | seein coon, eee aralees I 
SPOT eee oracle = = per 2,240 pounds..| 5,60 9. 00 6. 00 8. 40 | 6. 80 7.80 6. 50 9. 00 


REPORT OF THE SPECIAL AGENT IN CHARGE OF FIBER INVES- 
TIGATIONS, 


Sir: I have the honor to present herewith a report upon the princi- 
pal operations of the Office of Fiber Investigations for the year 1893. 
Very respectfully, 
Cras. RICHARDS DopDGE, 
Special Agent in Charge. 


Hon. J. STERLING Morron, 
Secretary. 


INTRODUCTORY. 


During the greater part of the year this office was chiefly eceupied 
with matters relating to the World’s Columbian Exposition, which seri- 
ously interfered with the regular functions of the division. The work 
of investigation was not discontinued, however, and the season has 
shown some interesting results. Satisfactory progress has also been 
made by those who have a commercial interest in the success of these 
new industries. 

A considerable amount of material, the resuits of previous investi- 
gations, has not yet been worked up for publication, although the 
results are now being prepared, and will be presented in due time. It 
has been the aim of the special agent in char ge to eyentually cover 
the entire field of American fiber produetion—actual and possible—in 
order to provide such complete literature of the subject that all general 
inquiries relating to American fibers may be answered by the builetins 
alone, leaving the details of inquiry to special correspondence. “There 
are several fiber plants concerning which further authoritative infor- 
mation is most desirable, as their production or utilization will open 
up new industries, particularly in the South, where there is such need 
of diversity in agricultural production. Among these, especial men- 
tion may be made of jute, ramie, pineapple fiber, and the palmeitoes, 
past investigations into the cultivation or utilization of these fibers, 
with the exception of ramie, having been only preliminary. Further 
investigation regarding these plants has been a part of the scheme of 
unfinished work of this office. The public interest in possible fiber 
industries in the United States has not abated, but has recently devel- 
eped in new and important lines. ee 
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THE FIBER EXHIBIT OF THE DEPARTMENT AT CHICAGO. 


The experimental work of the Office of Fiber Investigations for three 
years, beginning with 1890, made it possible to bring together at Chi- 
cago what was probably the largest and most complete American 
exhibit of fibers ever before displayed in one collection. Inthe scheme 
of arrangement and presentation it was aimed to show in series all the 
fibers that are at present growing, or that may be cultivated, in the 
United States, together with the commercial fibers imported for actual 
manufacture in this country and to supplement each group as far as 
possible with leading forms of manufacture to illustrate the uses of the 
fiber. Each species, therefore, was shown in series, from the crudest 
form of the product, as the rough, harvested stalks, through the differ- 
ent operations and processes, up to the highest form of the prepared 
fiber; and lastly, the manufactures. 

Special attention was paid to the installation of the 5380 specimens 
thus brought together. It was considered an advantage to exhibit the 
raw fiber in full length,in mass, and for this purpose upright boxes were 
prepared that were 5 feet high, or divisions of 5 feet, and from 6 inches 
to 18 inches wide. These were subsequently placed in cases 74 feet 
high, glazed with plate glass, and painted white, the boxes themselves 
lined with glazed bluepaper. Itshould be noted that this color scheme 
produced the best possible effect in displaying fibrous products, and is 
the result of experience and of the study of other collections at former 
exhibitions in this country and in Europe. 

While a typical American fiber exhibit, it was also a practical object 
illustration of the work of the Office of Fiber Investigations, the reports 
of the office, which were always available, supplying the descriptive 
matter, or text, for a comprehensive study of the collection by those 
desiring to make more than a casual examination. 

A description of the fiax series will illustrate the scheme of arrange- 
ment of the entire exhibit. This was the largest exhibit of a single 
form of fiber, as it was deemed important to display examples of straw 
grown in the principal sections of the country where flax may be pro- 
duced, the specimens exhibited also showing the results of the depart- 
ments flax cultural experiments of 1891. Straw was shown that was 
produced in States from Massachusetts to California and Oregon, the 
latter examples being especially fine, and capable of producing a high- 
grade fiber. Following the straw samples was.a large exhibit of the 
prepared fiber showing the results of many careful experiments, and 
different forms of practice, for the most part secured from Mr, Eugene 
Bosse, of St. Paul Park, Minn., and produced chiefly in Minnesota and 
Wisconsin. Further on in the series, a part of the same fiber was 
shown manufactured into crash. The linen series was especially inter- 
esting, the main exhibit being a lot of several hundred yards of bleached 
and brown linen, draped and in bolts, specially spun and woven for the 
Department without cost, by the Stevens Linen Mills at Webster, Mass. 
A second interesting exhibit was donated by the Sioux Falls (South 
Dakota) Linen Mills, the fabries having been produced from flax grown 
in that State. Contrasted with this exhibit was a valuable series of 
straw, dressed line, and fabrics from Lee County, Va., collected by the 
Special Agent in Charge, and illustrating the household-linen manu- 
facture of our grandfathers’ days. A spinning wheel and check reel 
were also shown. maser 2 ee 

This exhibit was still further supplemented by a large Collection of 
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imported flax, many countries being represented, to show the farmer 
the kinds of flax with which he must compete, and at the same time to 
illustrate the raw product employed in American flax manufacture, the 
manufactures themselves being shown. This collection filled three 
large cases, each specimen being marked with a label printed in plain 
type, giving all necessary information regarding the sample. Such an 
object lesson in American flax culture, preparation, and manufacture 
was never before presented. The flax publications of the Office of 
Fiber Investigations are Reports Nos. 1 and 4. 

It should be observed that in the scientific arrangement of the entire 
fiber collection the exhibits were separated into two divisions, the bast 
fibers, and the ieaf and palm fibers. 

Following flax in the first division came the cultivated bast fibers, 
such as hemp, jute, and ramie, the display of the latter being espe- 
cially beautiful, as it included a case 22 feet long filled with exquisite 
fabrics, in great variety, loaned by the manufacturers, Messrs. Jones 
& Warr, of Paterson, N. J. Hemp, jute, and ramie are considered in 
Fiber Reports Nos. 1 and 2. 

The uncultivated bast fibers, or indigenous species of fibrous plants 
that have been the subject of experiment in the United States, filled 
another case. These will be fully treated in Report No. 6, issued from 
the Office of fiber Investigations. Among the species shown were 
“American jute,” so-called, the product of Abutilon avicenne ; Asclepias 
incarnata, or Swamp milkweed; Urtica gracilis, or stinging nettle; 
several species of Hibiscus, sach as the swamp rose mallow, okra, etc.; 
Apocynum cannabinum, Indian hemp; Sesbania maerocarpa, Colorado 
River hemp, with the Texas species, S. vesicaria; and other less im- 
portant species. Cotton-stalk fiber was also shown in this case. 

In the second division, or leaf -fibers, was shown a large series of 
sainples of fiber produced in the Department’s experiments in Southern 
Florida in 1892, with sisal hemp, bowstring hemp, pineapple and other 
leaf fibers, the records of which will be found in Fiber Reports Nos. 3 
and 5. A striking feature of this exhibit was the arrangement side by 
side of the sisal hemps from Florida, the Bahamas, and Yucatan, 
affording opportunity for a comparison of the fibers of these localities. 
That the Florida fiber is superior to the commercial fiber as imported 
from Yucatan there is no question, and its length is better than that 
from the Bahamas. This means that it is worth more per pound in the 
market, and to that extent would make a more profitable industry. 
The bowstring and pineapple fibers are most interesting as illustrating 
the possibilities of two wholly new fiber industries in the South, while 
a series of samples of New Zealand flax from California shows what 
might be done with leaf fibers on the Pacific Coast. 

The Yueca fibers are also interesting. Some of the species of Yucca 
sent tothe Department from the southwest are long enough for cordage 
fiber, and might be employed with advantage for local uses in the local- 
ities where grown. Ixtle and manila fiber will doubtless never be pro- 
duced within the borders of the United States. These fibers are 
employed to a very large extent in manufacture, however, in this coun- 
try, and the two series are interesting. : 

The palm fibers are represented by the cocoanut, and two species 
of palmetto, growing chiefly in the State of Florida, the palmettoes 
supporting several valuable fiber industries in that State. The cocoa- 
nut tree is not grown for fiber, though the trees thrive in many 
portions of sub-tropical Florida. The largest tract of cocoanut trees, 
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numbering over 17,000, is found on Long Key, and was planted about 
eight years ago. es, ; : 

Among the miscellaneous exhibits worthy of mention was & series 
illustrating the use of the leaves or “needles” of Pinus australis in the 
manufacture of a fiber that is employed for bagging, carpets, and 
upholstery. A collection of crude Spanish Moss, and upholstery fiber 
made from it, and a fiber derived from the native bamboo of the South- 
ern States (Arundinaria tecta) were especially interesting. 

The entire wall space of the exhibit was bordered by a frieze com- 
posed of bromide enlargements of photographs illustrative of the 
cultivation and manufacture of leading American fibrous plants; these 
were some thirty in number. At the close of the Exposition the entire 
exhibit was turned over to the New Columbian Museum, Chicago, as a 
loan collection, where it will be preserved in its entirety, in the original 
CASCS. 

THE PRODUCTION OF JUTE. ; 

There is no doubt as to the practicability of growing jute as a crop 
in the Gulf States. Whether the fiber can be produced profitably in 
competition with the India product is a matter for experiment to deter- 
mine, the question of its economical extraction entering largely into 
the problem. It has already been demonstrated that fine crops of jute 
may be grown in Texas and Louisiana, but we can only approximate 
vaguely the cost of a crop to the grower, and the precise cost of prepa- 
ration is equally a matter of doubt. ‘These questions settled satisiac- 
torily, there is no doubt as to the success of the industry, as there is 
already a large demand for the fiber, our importations of India jute 
alone reaching the value of $3,000,600 in a single year. The fiber is 
chiefly used in baling the cotton crop of the Southern States, in cord- 
age and burlaps, and to some extent in higher manufactures, such as 
table covers, furniture coverings, ete. 

At the machine trials of 1892, conducted at New Orleans under the 
direction of this office, it was demonstrated that the stalks yield ready 
to treatment, the ribbons being easily retted in water in a few days, 
owing to the extreme solubility of the gums holding the filaments 
together in the bast. An illustration (Plate 1) of a row of growing jute 
stalks at the Louisiana Experiment Station, Audubon Park, La., is 
presented, showing the rank growth made by the plant under ordinary 
conditions of culture, The Indian method of extracting the fiber is to 
ret the stalks in water, like hemp, for a certain period, after which the 
fiber is thrashed off by striking a handful of stalks violently upon the 
surface of the water in the pools where retted. In this country such 
rude practices can not be followed, however, and the work must be facil- 
itated by the use of a mechanical stripping of the bark. The cost of 
culture and of the subsequent operations, therefore, should be ascer- 
tained by careful experiments in order that we may know to what extent 
planters should engage in the industry. : 

Some beautiful specimens of American jute fiber, grown by the Felix 
Hremerey Decorticator Company, near Galveston, Tex., were shown in 
the Department exhibit at Chicago. The fiber is of good eclor and 
strength, one specimen, extra cleaned, being of fine quality, that doubt- 
less would command a much higher price inthe market than the imported 
material, As comparatively little has been published by the Depart- 
ment on this subject, a special bulletin on jute culture is being prepared 
which will be ready for transmittal in due time. 


Fiber Investigations, U. S. Dept. of Agriculture, 1893. PLATE | 


JUTE CULTIVATION IN LOUISIANA. 
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PROGRESS IN THE RAMIE INDUSTRY. 


The interest in this wonderful fiber is increasing, rather than dimin- 
ishing, and the records of progress in the past two years, since the last 
ramie bulletin was published by this office, are so valuable that it is 
important to bring the matter down to date. But as this is hardly 
possible in the limits of an annual report, we can only note briefly a 
few points relating particularly to our own country, and leave details 
for the bulletin that is being prepared. 


MACHINES FOR DECORTICATING RAMIE FOR FIBER TRIALS, 


The interest attaching to the problem of economically decorticating 
the fiber of ramie, as is well known, has stimulated invention in both 
the new and old werlds during a period of twenty-five years or more, 
The official trials in India, the trials of 1888 in Belgium, and of 1889 
and 1891 in France are matters of history. In our own country there 
have been many attempts to produce an economically successful 
machine, and in the past few years probably a dezen machines havé 
been brought to the attention of the public as possessing merit. 

Records of private trials of American machines and of foreign 
machines brought to this country have been forwarded to the Office of 
VYiber Investigations of the Department from time to time, but the 
results did not give the information desired by the Department as to 
the capacity of the machines or their utility in continuous operation. 
A point which can not be overlooked is the fact that the records of pri- 
vate trials that are published by interested parties are liable to be 
considered in the light of advertisements, while the records of a2n— 
official trial are at once authoritative, cs the trial is made tinder specified 
rules and by a board of wholly disinterested persons. The advantage 
of government trials in Europe and elsewhere has been recognized 
by all whom they interest, and itis only through these trials, as new 
machines are developed, that it has been possible to note the progress in 
the construction of decorticating devices. 

The importance of authoritative knowledge regarding American 
inventions resulted in the first official trial of ramie machines held in 
the United States, which took place at Audubon Park, New Orleans, in 
September, 1892. Three of the leading machines of American invention 
at that time were entered for competition. These were given rigid 

ests under prescribed rules by a special board of experts, resulting 
chiefly in bringing out defects of construction rather than the establish- 
ing of records of capacity for American machines. Scarcely more was 
accomplished atthe early trials of ramie machines by the French Govern- 
ment, though in these trials beginnings were recorded by means of 
which subsequent progress has been marked. One result of the early 
French trials has been to stimulate invention, and the same may be 
said of our own efforts. But it is not to machinery alone that we look 
to overcome the difficulties in the decortication of ramie, for it is possi- 
ble that the final result may be reached by a “ precess” or by the com- 
bination of a process with some mechanical device for the separation of 
bast and wood. In Europe considerable has been accomplished in the 
past two years, and it should be noted that the manufacturers of two 
foreign machines have sufficient faith in their decorticators to be will- 
ing to send them across the water to try them on American ramie. 
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In the degummuing of ramie there 1s no doubt that the best American 
processes will accomplish the result more cheaply and satisfactorily 
and with less waste than the foreign processes of which we have infor- 
mation at present. The beautiful exhibit of degummed fiber, prepared 
by Mr. W. T. Forbes from ribbons cleaned at the trials in New Orleans, 
and exhibited in the Department collection at Chicago, demonstrates that 
the fiber of American-grown ramie is strong and good. When the 
ribbons produced at the New Orleans machine trials were to be pre- 
pared it was the intention of this office to ascertain the approximate 
yield of degummed fiber to the ton of dried ribbons, to give a basis of 
comparison between American machine-cleaned ramie and the China- 
grass of commerce. The bulk of the ribbons were carefully weighed 
and were sent to the inventor of a degumming process, who was at that 
time in correspondence with the Department, but the fiber was so care- 
lessly treated that it was worthless for any purpose. Subsequently, a 
very small lot of ribbons, reserved for samples, was treated by Mr. 
Forbes, but it was too small to take into account to determine ratio of 
finished American fiber to raw material, and the opportunity to demon- 
strate this point was lost. Such an experiment should be undertaken 
the present season, if possible, as it forms an important factor in the 
question whether or not it will pay to grow ramie in the United States. 

It is reported that the Forbes Fiber Company has recently located a 
large factory in Jersey City for the degumming of ramie, and that 
manufacturers are ready to take at geod prices ali the material the con- 
eerh can produce. As a matter of course the imported fiber will be 
the raw material used, and it is now claimed that contracts can be made 
in China fer almost any amount of the raw product. The lowest mar- 

cet price of this fiber at the present time is 64 cents per pound. Itis 

a question, however, if this price can bé sustained with an active demand. 
Recent correspondence with leading fiber brokers of Europe would seem 

to show that the matter of a large supply is simply a question-of price, 

possibly 84 cents per pound. 

Some interesting figures have been tabulated showing the cost of 
degumming abroad, and it is hoped that by the time the forthcoming 
ramie bulletin is published figures relating to degumming in the United 
States will have been secured for comparison with the foreign state- 
ments. 

CHARACTER OF GREEN RAMIE, 


Referring again to the New Orleans machine trials, a point demon- 
strated beyond any doubt at these trials was the perishable nature of 
green raimnie, either stripped of its leaves or unstripped, and the expe- 
rience emphasizes the importance of taking the machine into the field 
where decortication in the green state is carried on. Two or three small 
bundles of ramie stalks with leaves, cut and tied up on the Willet 
plantation before noon of the 29th, had begun to show signs of heating 
on the morning of the 30th, though the stripped stalks and remainder 
of the unstripped stalks were in perfect condition. The writer stated in 
his conclusions, when the report of the board of experts was presented, 
that it was an interesting point for future experiment to determine 
whether ramie stalks can be perfectly dried in best condition for machine 
working in Louisiana, owing to the greater humidity of this section 
compared with other sections of the country suitable to ramie culture. 

It was further suggested that, in view of the difficulties in the way 
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of proper sun-drying, slight kiln-drying might render the stalks suffi- 
ciently brittle to work properly in the machine when the dry system of 
decortication was employed. Since the publication of that report and 
during the past season Louisiana experimenters have gained valuable 
experience on this point which may result in an entirely new departure 
in the handling of ramie stalks, as the two extremes of difficulties will 
be avoided, viz, the danger of fermentation and mildew in the green 
stalks, with the subsequent setting of the gums in after drying, on the 
one hand, and the expense of reducing the gummy matter in fiber that 
has been stripped from a kiln-dried stalk on the other hand. A sample 
of machine-cleaned fiber from dry stalks has recently been received from 
Mr. 8. B. Allison, of New Orleans, which is claimed to yield the 
degummed fiber with a loss of only about 44 per cent in weight. The 
sample is similar in appearance to the samples turned out by the Favier 
dry-system machine at the Paris trials of 1889, more or less of the pelli- 
ele adhering. Mr. Allison hopes in time to produce fiber with all of the 
pellicle removed. 

The present machine is controlled by the American Fiber Company 
of New Orleans. At a private trial held in New Orleans, August, 1893, 
an hour’s run on 351 pounds of dried stalks, two years old, gave a prod- 
uct of 160 pounds of dry fiber. As the Government expert was not 
present at the running, and all the conditions are not known, the record 
ean be presented in these pages only as a statement of the company, 
and not as an authoritative official report. 


RAMIE MANUFACTURES. 


In a communication from Mr. de Landtsheer, of France, it is sug- 
gested that the dry-system fiber can be employed in cheaper manufac- 
tures without degumming, as it will be possible to card it from the 
machine direct without subsequent treatment, and that a special indus- 
try might be created by employing this fiber, which would supply a 
market that farmers could satisfy. Mr. Forbes has made a similar sug- 
gestion, indicating the possibility of creating such an industry in the 
United States which would in nowise interfere with the degumming 
industry. This fiber, which is somewhat lighter than jute, could be 
wrought into fine twines of great strength—fish lines, nets—and even 
into fabrics for coarseuses where strength would be a greater considera- 
tion than appearance and finish. The Southern States and California 
would be greatly benefited by such an industry, which is not beset with 
the difficulties attending the use of American-grown fiber in the higher 
grades of manufacture that necessitate large outlay for degumming and 
combing, with a considerable waste or noils. Persistent effort on the 
partof Government and private corporations must eventually place the 
ramie industry beyond the stage of experiment and upon a paying 
basis, and it is encouraging that progress is being made in this direc- 
tion steadily and surely. 

In the field of fine ramie manutacture some very mieresting results 
have recently been reached, among which may be mentioned a collec- 
tion of beautiful ramie goods of American fabrication which formed a 
portion of the fiber exhibit of the Department at Chicago. They were 
loaned by Messrs. Jones & Warr, of Paterson, N. J., the collection 
comprising fine yarns, both white and dyed, fish lines, cloths, toweling, 
hangings, chenille, ramie-silk goods, and laces. And in this exhibit 
was apiece of pure ramie belting, 3 inches wide, which stood a strain 
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of 1 ton without rupture. This office is informed that arrangements 
are being completed to place these goods on the market in the near 
future. : ; 

Since the publication of the last report the writer has received from 
My, Favier some interesting statements concerning the operations of 
the new French manufacturing company, founded on the old ‘*La Ramie 
Francaise.” The statement has been made that the factory employs 
200 people, and that the business amounts to nearly $200,000 annually. 
Chinese ramie is employed, and the products principally manufactured 
are linen and thread, though Mr. Favier has produced other beautiful 
materials. Theramie-linen goods are in particular demand on account 
of the great resistance of the fabrie to wear and to the effect of repeated 
washings. ‘The most important railways and hotels have adopted this 
fabric, and the city of Paris uses it in the service of its twenty districts. 
It is ordered for the dressing of wounds in several hospitais, including 
those of the army and navy. The minister of war employs it for the 
cordage of balloons, powder sacks, etc., and the Bank of France now 
uses nothing else for the manufacture of its notes but the ramie supplied 
by the Valobré factory. It has found the new bank note of ramie to be 
finer, more durable, and capable of receiving a better impression, and 
consequently rendering forgery of the notes much more difficult, 1f not 
impossible. 

Consul Charles W. Whiley reports that the Bank of France has made 
a contract with the company by which the latter is obliged to keep in 
stock for the bank 20,660 kilograms of pulp in one of the bank’s large 
storercoms at Marseilles, and to have on hand 20,000 kilograms more, 
while the bank itself has always a similar amount in its paper manu- 
factory near Paris, making in all 60,000 kilogranis at all times available. 
Ii is stated that the company is at present in negotiation with the Rus- 
sian Government on the same subject, and already that Government 
has asked for a few thousand kilograms on trial. 

it is here suggested that our own Government might also use ramie 
fiber to advantage in the production of its paper currency. 


RAMIE CULTURE IN THE UNITED STATES, 


Coming down to ramie culture in the United States, it has been pre- 
viously stated in reports of this Department that the future of the ramie 
industry in America depends upon 4 careful consideration and under- 
standing of the whole situaticn, studied connectedly—culture, strip- 
ping of the fiber, and the preparation of the fiber for manufacture. 
This does not mean desultory experiments in culture on limited areas, 
and without a full knowledge of the requirements of a perfect ramie 
Stalk, but it does mean systematic endeavor based on a full knowledge 
of past experience in our own and other countries, and the cultivation 
of acres instead of rods square, not for one year, but for several years, 
keeping a strict account of all operations and of actual expenses and 
profits, that the presentation of mere calculated estimates may be 
avoided. | 

The conditions of successful growth must be understood. By suc- 
cessful growth is not meant the ability of the plant to shoot up stalks 
of requisite height, and to clothe these stalks with a healthy growth of 
leaves, but that such stalks shall contain proper spinnable fiber after 
having been grown, and in sufficient quantity per acre to yield an ade- 
quate return for the expenses of cultivation and the subsequent expenses 
of extracting the fiber and degumming it for the spinner. A stalk of 
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rainie either grows rapidly and rankly, when there is an excess of mois- 
Cate oz it is stunted and of slow growth when opposite conditions pre- 
vail. 

Where one of these conditions follows the other in the same growing 
crop, the fiber is adversely affected, for, in the after processes to fit it 
for spinning, treatment necessary to reduce the hard or stunted growth 
to the condition of spinnable fiber may wholly disintegrate the structure 
of the fiber in the softer or free-grown portion of the stalk, and great 
wastage and loss ensues. Or, the stalks in one part of the field may pro- 
duce one grade of fiber and those on another portion a different grade; 
or the crops from two cuttings may differ in the saine way. An acre of 
ground should produce 10 toe 15 tons of stalks with leaves, say 124 tons 
average, or 25 tons for two annual cuttings. French experiments have 
shown that every ton of stalks and leaves when properly treated will 
give about 25 pounds of the chemically degummed fiber fit for spinning, 
and the records of recent experiments in this country show about the 
same result. 

It should be noted that this quantity of fiber means the product of a 
ton after the fiber has not only been cleancd upon the machine but has 
also passed through the subsequent processes to fit it for spinning. 
Another point to be noted is the difference in the cost of the fiber based 
upon the quality of ribbohs turned out by the machine. According to 
the figures given by Landtsheer, mere stripped bark costs to treat 
about $65 more than China-grass, ton for ton of the degummed fiber, 
without considering differences of quality in the same grade of ribbons. 
fé will readily be seen, therefore, that when the cultivation has been 
eareiessly conducted, and the staiks are not only uneven in quality in 
themselves but uneven in different parts of the field (owing to diferent 
conditions of moisture, soil richness, etc.), that the loss in value may 
be sufficient to eat up the farmer’s profits. This emphasizes the state- 
ment that the stalks should be grown freely and evenly during the 
season of their youth, and that they should be decorticated in such 
manner that they will approach as nearly as possible in appearance 
and quality to the China-grass of commerce. Too much water is as 
bad for a field of ramie as too little, and therefore it would seem that 
the best results will be reached where it is possible to employ some 
system of irrigation. And the application of fertilizers is also essential 
to successful growth. 

A point not so well understood as it should be in this country is the 
importance of replanting at least once in four or five years to keep up 
vigorous growth. 

CULTURAL EXPERIMENTS. 


Mr. James Montgomery, who conducted a series of very valuable 
experiments, running over a considerable period of time, in the Kangra 
district of India, in speaking of the establishment of the field and its 
care during the first two years, writes as follows: 


After this the plants may well remain undisturbed for four years, hoecing well 
between after each crop, clearing away weeds, irrigating moderately during the dry 
season, and supplying manure where necessary. The only manure I had at com- 
mand has been vegetable, consisting mainly of the leaves and wood portion of the 
plant itself, and of tree and vegetable leaves stored up for the purpose, with which 
I mix a considerable amount of wood ashes. With the aid of this only I have kept 
plants growing in the same spot for upwards of six years, but consequent on the 
then very crowded state of the ground the stems were short ana very weak. I 
would, therefore, recommend a thorough remoyal after four years, the land to be 
then well plowed, cleaned, and manured, 
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In establishing this field the plants were set 4 feet apart each way. 
A Louisiana writer on this subject some years ago, but whose name 16 
not appended to the brochure, accomplished the same result in another 
way, but he advocates that the rows be 5 feet apart and the plants 1 
foot apart in the rows. He says: : 


If the roots are permitted to spread for two or three years they will form a solid 
bed from row to row, leaving no room for cultivation. This must be prevented by 
using a sharp rolling cutter on the plow, trimming the beds or ridges to a width of 
not over 18 inches or 2 fect. Tho method for doing this should be to cut or trim 
from one side only and allow the roots to spread on the other side. This would 
annually remove the old hard wood, keep the roots renewed and vigorous, and per- 
petuate the crops. The roots that are plowed out, if not required for planting, 
should be gathered and stored like sweet potatoes. 


Setting out in rowsistheonly correct method of planting afield of ramie. 
Some have advocated the plowing up of a field of ramie when the roots 
became overcrowded, leveling off the ground and removing all exposed 
tubers, leaving the field to start up anew from the roots that remain 
buried in the soil. This is a shiftless method at best, asit is impossible 
under such conditions, to secure an even stand over the field, and an 
even growth of stalks is equally impossible. Mr. Favier, who has con- 
sidered every phase of the ramie industry in France, from the prepara- 
tion of the ground to the manufacture of the finished fiber into the most 
beautiful fabrics, gives the following rules for laying out a field: 

The leveling being well established, thexe are traced furrows about 15 centimeters 
in depth and 20 centimeters wide, with a space of 70centimeters* between. In these 
furrows the plants are placed upright against the slope of the furrow on the south 
side by preference, and 30 centimeters apart, alternating with the adjoining rows, 
and then they are covered so as to leave their tops level with the ground, or lightly 
covered to about one or two centimeters in depth, if there is fear of late frost. The 
earth which serves for covering is taken from the side of the furrow by secoping out 
the irrigating trench. We intend by this altornating to establish a plantation in 
the quincuncial form, each plant being placed opposite on an open space in the next 
line. The plantation is thus arranged in ridges, or “billows,” and channels. <A 
“)illow” in agricultural parlance is a strip of earth raised between two trenches or 
channels. : 


Another system which also gives good results, if practiced with care, 
is the following: 

Smail projecting ridges are formed ata distance of 70 centimeters apart, and upon 
one side of these ridges, by means of a spike, there are formed holes 30 centimeters 
apart in which the plants are sunk to a level with the surface, In both these sys- 
tems care must be taken to well heap up the earth around the plant, for if there are 
open places left about the root, the plant will not prosper. The lower extremity of 
the plant should be about on a level with the bottom of the irrigating trench, so 
that with the smallest quantity of water the moisture could easily reach the roots 
by infiltration and thus make sure of their growth. At the beginning of the plan- 
tation the channels should be os large as possible. Later when the plant has well 
taken reot the ridges are allowed to extend and the trenches to become narrower so 
that the plants come to eccupy the center of the ridge. 


There is urgent need of further carefully conducted experiments with 
ramie in this country, under expert direction, in order to show the 
best results attainable, and to ascertain conclusively the cost of the 
varied operations and the value of the crop to thefarmer. In this con- 
nection it is suggested that large appropriations in the hands of mere 
promoters, without experience and without practical knowledge of the 
requirements of the industry, or full appreciation of the obstacles that 
have hindered advancement, would be money worse than thrown away, 
for the failure can result only in an injury to the industry. 


_ Equivalent to rows about 27 inches apart, with the plants nearly one foot apart 
in the row. 


OFFICE OF FIBER INVESTIGATIONS. Dre 


PLAX CULTURE FOR FIBER. 


The beautiful display of American-grown flax and American-manu- 
factured linen shown by the Department at the World’s Columbian 
Exposition gave positive proof that the soil and climate of many por- 
tions of the United States are especially adapted to this culture. That 
the industry has not yet been established on a self-supporting basis is 
due to the fact that the conditions under which it must be established 
are not thoroughly understood, and that the obstacles to success have 
not yet been removed. To reduce it to a proposition, the special needs 
of the industry are a full knowledge on the part of cur farmers of the 
practice required to produce good fiber, and labor-saving machinery to 
place this practice, agriculturally, on a footing with other staple crops, 
in the production of which American farmers use the best agricultural 
machinery in the world. There is @ third condition, the need of 
scutching mills to take the farmers’ straw when grown and turn it into 
the kind of fiber that the manufacturer will purchase, but this is a 
question of capital, and when the other conditions are realized this 
matter will settle itself. 

So much has been written in previous bulletins of the Office of Fiber 
Investigations regarding the proper practice for successful culture that 
it is hardly necessary to go over the ground in this report, although 
the suggestions will need to be repeated, again and again, before the 
necessity for following the practice outlined is fully appreciated. Seed 
culture and fiber culture are so distinctly different that the farmer 
who essays to grow fiber by the same methods he employs in growing 
seed can only make an ignominious failure, and he will do weil to avoid 
the experiment. On the other hand, the Department has received many 
samples of flax straw grown from foreign seed according to its direc- 
tions, and by men knowing practically nothing of fiber culture, which if 
retted and prepared would preduce good fiber. 

But will it pay? is the practical question. Not if the culture is con- 
ducted after the practice of foreign countries where flax culture is 
declining in many sections because of the primitive methods in vogue, 
together with high rentals for land, and the heavy expense of fertiliz- 
ing, which make the production too costly. 

The very cheapness of lands in this country and the fertility of the 
soil give us a positive advantage over many foreign flax-growers at 
the very outset. And with the establishment of what we have termed 
an ‘“‘ American practice,” the varied operations of which are cheapened 
by the use of improved labor-saving machinery, there can be no ques- 
tion regarding the ability of the farmer to produce a crop of straw eco- 
nomically. For the preparation of the soil the ordinary implements 
found on every well regulated American farm will suffice, and there are 
none better in the world. The weeding can not be accomplished by 
machinery, neither will it pay for the farm laborer to go over the gound 
upon his knees, as is done in Belgium, but by eradicating the weeds 
from his soil by careful previous culture, and by planting only clean 
seed, the weeding will not be such a serious obstacle. 


FLAX MACHINES. 


The special classes of improved machines demanded by this indus- 
try, in establishing an American practice, are (1) a flax-pulling machine 
to do away with the laborious and costly hand pulling; (2) an econom- 
ical thrasher, to save the seed without injury to the straw; and (3) an 
improved scutching machine to prepare the fiber for market. 

AG 93——37 


578 REPORT OF THE SECRETARY OF AGRICULTURE. 


Several machines in each class have been brought to notice, the 
latest inventions being a thrasher and a flax puller in California, and 
seutching machines in Michigan and Minnesota. The pulling is done 
by hand in foreign countries, but the American farmer will not pull 
flax, nor will the foreign farmer who emigrates to this country—and 
pulling rather than cutting is essential. Here again machinery must 
be brought to the farmer’s aid, and a machine flax puller is not the 
mere possibility that it was even when these investigations were begun, 
but a palpable reality. Three or four machines to accomplish the work 
have been devised, one of which we examined in St. Paul two years 
ago. These are not yet perfect, but with experience, through practical 
demonstration in the field, and especially when there is an actual 
demand for such machines, they will be improved and perfected. A 
practical thrasher to remove the seed rapidly without breaking the 
straw isas mucha disideratum. With the advent of a practical and 
rapid-working machine nearly every operation will then be conducted 
by horse power and the “American practice” will have been established. 
There is no doubt that the agitation of the question of fiax eulture in 
the past few years, if it had done nothing else toward making the 
industry a ‘success, has stimulated invention in valuable lines, dax- 
thrashing machinery holding a prominent place. 

As explained in a report of this office, the retting is not an agricul- 
tural operation at all, but should be conducted under the management 
of the seutch mill, for the scutcher alone is able to produce flax of a 
given standard from the straw grown ona dozen farms in his section. 

From retting we come to scutching. An improved flax-scutching 
machine is @ necessity; many machines have been invented for the pur- 
pose, especially in Hurope, but while some of them have done fair work, 
they have not given sufficient satisfaction to come into general use. 
The latest of these machines brought to our notice recently is the flax- 
brake and scutcher invented by Alexander Morison, of Alpena, Mich., 
which, it is claimed, turns out 150 pounds of flax fiber in an hour from 
600 pounds of straw. As we have seen only samples of the fiber, and 
have not witnessed the machine in operation, it is impossible to make 
authoritative statements concerning it. 


Fic. 1.—Tho Morison flax brake and seutcher. 


The machine is a combination of two patents, the frst and original 


patent dated November 10, 1891, and the other patent dated December 
26, 1893, using the brake of the one patented in 1893 and the scutcher 
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of the one patented in 1891. In the econstraction of machine there is 
a table where the straw is spread in a thin layer, crosswise, and in this 
table a pair of endless chains carry the straw forward in front of the 
brake. 

The straw is broken and crushed upon a fluted brake table with the 
flutes running lengthwise. When the straw comes up in front of the 
brake it lies crosswise of these flutes, and before coming quite up to the 
brake is pressed close on the flutes by several springs arranged so as 
to let the straw pass under the brake roller without bunching in front 
of it. The straw is carried over this fluted table by six endless chains; 
two long ones that carry it off the spreading table, and four short enes 
that run only the length of the fluted table. The fluted roller does the 
breaking. The flutes of this roller intermesh in the flutes of the fluted 
table. This roller moves backward and forward from side to side of the 
fluted table, and as the straw is carried in sidewise under the roller in 
its full length by the endless chain it is crushed and broken. After 
the broken straw has left the roller, and before it leaves the end of the 
fluted table, it is picked up in the center by a thin endless chain with 
slim, sharp-pointed teeth, which come up through the fiber, and as the 
chain moves toward the rear end of the machine the fiber is carried 
under a grooved pressure bar that presses and holds the fiber firmly in 
the teeth of the endless chain. As the fiber passes through between 

he first pair of revolving scutches it whips and combs the fiber down- 
wards, and as it passes between the second pair it scutches and combs 
it upwards. 

The inventor states that the machine is operated by one man and two 
boys; 7,500 pounds of straw is claimed as the record for a ten hours’ 
run, and of long fiber saved, with the tow nearly all-taken out, 1,500 
pounds. 

Mr. Eugene Bosse, of St. Paul Park, Michigan, has recently invented 
a scutching machine, but we have seen neither a description of the 
principle involved in the construction nor specimens of Its work. 

Among recent foreign inventions may be mentioned an improved 
flax-breaking machine invented by Arthur Spiegelberg, a flax merchant 
of Dundee, Scotland. Its manufacturers make statements as follows: 

The machine has been designed with the object of preserving and saving the fiber, 
and the results obtained demonstrate how successfully this is accomplished. It 
deals with the flax straw in a manner closely resembling the action one applies by 
hand to small portions of straw, to see, for instance, if it be well retted. The manu- 
facturers state that the straw is fed into the machine asin an ordinary breaker, and 
leaves it in the form of a ribbon, and in a state to be sent direct to the hackle with- 
out the necessity ef scutching, It effectually breaks and detaches the ‘‘shive” 
from,the fiber, and thus proves its marked superiority over any existing system. 
The results attained have exceeded the most sanguine expectations of the inventor. 
A small parcel of Livonian flax straw treated on the premises of an Arbroath spinner 
yielded 25 per cent of line, or practically as mach line ag can be produced by other 
systems in scutched flax. The machine is easily worked (1 to 2 horse power), and 
is able to treat about 12 ewt. of straw per day. Every precaution has been taken 
to test the practical efficiency of the machine before putting it before the public. 
The makers are Messra. Samuel Lawsen & Sons, Leeds. 


g FLAX CULTURAL EXPERIMENTS. 


It is interesting to note that among the many samples of flax straw 
shown at the Columbian Exhibition was one grown in Colorado by a 
farmer of that State whose experience had been limited to culture for 
seed. His product was found to be so excellent that the committee 
unhesitatingly gave it an award, its special merits being length of straw 
and tenacity of fiber, showing generally good cultivation. Flax-grow- 
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ing with irrigation should be the subject of special experiment under 
expert direction, as irrigation at the proper season would doubtless do 
away with the chief causes of the few failures that were recorded in the 
Department experiments in 1891, viz, drought on the one hand, at the 
time when the crop should have had the needed moisture, and overplus 
of moisture on the other hand through heavy rainfall, before the plants 
had established themselves, annoyances which the farmers in irrigation 
districts do not fear. 

i A gmail flax experiment was conducted under Department auspices 
in the State of Washington during the season of 1893 by Dr. A. W. 
Thornton, of West Ferndale, assisted by a number of farmers of the 
Puget Sound region. The immediate results of this experiment are 
very interesting; the samples of straw submitted are fine, long, and 
even, with a thin, brittle straw, the shive separating from the fibrous 
portion of the stalk readily even in an unretied condition. The straw 
produced in this experiment should be retted and the fiber prepared, 
and we have no hesitancy in saying that, if the work is properly done, 
as far as possible after.the manner of retting followed in the Lys dis- 
trict of Belgium, a high-grade flax will result. A more comprehensive 
experiment is recommended for the present season, as flax culture can 
doubtless be made a profitable industry in this region. 

experiments of the Department in 1891-92, bothin Washington and 
Oregon, have demonstrated that the far Northwest is especially adapted 
to the growing of high-grade flax. Samples of straw received from 
Oregon in 1891 were of superior quality, and with proper preparation 
would have produced a fiber approaching in strength and fineness to 
the best European flaxes. 

The fine samples of linen crash manufactured in the United States, 
from home-grewn flax, and exhibited in the Department’s fiber collec- 
tion at the World’s Fair in Chicago, prove that we can manufacture 
flax. The largest display was of bleached and unbleached crash in 
bolts and draped fabric, manufactured at the Stevens Linen Mills, 
Webster, Mass., from flax grown and prepared in Minnesota by Mr. 
Eugene Bosse. <A second display of fine crash and towels with bor- 
ders was received from the Sioux Falls Linen Mills, South Dakota, 
made from flax grown and prepared in that State. 


THE GROWTH OF FLAX FOR EXPORT, 


During the year several letters have been received from Europe 
making inquiry concerning flax for export, soliciting samples, and ask- 
ing for the addresses of those who might be able to supply a foreign 
demand. At the same time the United States consul-general of Ger- 
many has recently presented a report, with interesting statements con- 
cerning the imports of flax into that country, in which the possibility 
of exporting American flax fiber to Germany is seriously considered. 

The possibility of developing an export trade in flax with foreign 
countries has been dilated upon in former reports issued from the Office 
of Fiber Investigations, and the fact of a steadily declining home supply, 
in foreign flax- growing countries has been pointed out. That foreign flax 
Spinners are looking to this country as a future source of supply empha- 
sizes the importance of growing flax for fiber in the United States, 
where in so many sections the conditions are advaitageous. 

The consul-general at Frankfort states that during the year 1892 
Germany imported over 60,000 tons of raw flax fiber, which was utilized 
by thirteen large spinneries. Over 55,000 tons came from Russia, 
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which country, it seems, also exports largely to England and Belgium, 
indicating a demand for the raw fiber in these countries. Germany 
admits this product free of duty; and owing to the differences on the 
question of the tariff existing between Germany and Russia, the con- 
sul pertinently suggests the possibility of the flaxseed-growers of the 
United States, who now throw away immense quantities of the straw, 
utilizing it by taking the trouble necessary to save and prepare it for 
export. It is urged as more than probable that in certain sections of 
this country, and at the expense of a little time and trouble, the flax 
straw now wasted may be so saved as to compete with the Russian 
flax straw in the markets of Germany, England, and Belgium. 

Itis a mistake to consider that utilization of the now wasted straw 
from fields where flax is grown for seed will supply this demand. The 
straw from a field of flax grown for seed is coarse and woody, and, as a 
rule, is deficient in fiber. By adopting a mean in our practice between 
the two extremes of culture flax grown for seed alone and flax sown 
thickly for fine fiber, we will be able to grow both seed and fiber, and 
the latter will be of a quality as good as much of the flax that is 
exported from Russia. The larger part of the straw from seed cultiva- 
tion, as now practiced in this country, would not give a quality of flax 
that the German spinners would buy at any price, and it is doubtful if 
it would pay to work it on account of the straw being so coarse and 
short and so deficient in fiber. Our farmers can improve their product, 
however, with a very little extra labor and expense, and produce a lint 
that canbe utilized in manufacture and at the same time they can 
save their seed. This matter has been fully discussed in former reports 
ssued from this office (Fiber Reports Nos. 1 and 4), to which the reader is 
referred for details of the special practice required. 


PINEAPPLE FIBSER. 


In the report last year there was a short chapter with an account of 
experiments in Florida, made to determine the yield of this fiber to the 
ton of leaves, and to ascertain whether the quality of the fiber was 
sufficiently good for utilization commercially if it could be extracted 
economically. The fact that the pineapple is cultivated for its fruit 
over a large area of scuthern Florida, and that the leaves are allowed 
to go to waste after the fruit has been cut, makes possible in Florida 
a new industry that may add considerable to the resources of the State. 

Experiments with the fiber were only preliminary, but as far as they 
went were most satisfactory. The fiber yields readily to machine 
manipulation and comes out white and clean without washing by 
simply drying in the sun after being extracted. The desideratum is 
an economical means of extracting the fiber, and as there are over 
20,000 leaves to the ton it will be seen at the outset that the economical 
machine will be one that takes quite a quantity of leaves at a feeding. 
The machine used by the Department at Cocoanut Grove was inade- 
quate from the commercial standpoint, as only a few leaves could be 
extracted at one feeding. It produced almost perfect fiber, however, 
and enabled us to attain the object of the investigation, viz, the deter- 
mination of quality and yield, although without regard to cost of pro- 
duction. 

MACHINES FOR EXTRACTING THE FIBER. 


Recently the attention of pineapple-growers and others has been 
called to the possible importance of the new industry and a large cor- 
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respondence has resulted. Further experiments are needed to settle 
the question of economical extraction of the fiber. The sisal hemp 
machines will accomplish the result in a manner, but the leaves differ 
so greatly in structure and size from the leaves of the fleshy agaves 
that the sisal machines would be found too rough and, it is thought, 
would injure the fiber. Possibly some modification of the machines 
described in Fiber Report No 3, on sisal hemp culture, and in Fiber Re- 
port No.5, on the leaf fibers, would answer the purpose. It would need 
_to be a smaller machine, specially constructed to manipulate the more 
delicate fiber found in the leaf of the pineapple plant without injur- 
ing or breaking it, which would necessitate great waste. An improve- 
ment on the Van Buren machine that would permit of continuous action 
without the withdrawal and reversal of the leaves in order to clean 
the ends heid in the hand, might accomplish the result, or the con- 
struction of a modified machine embodying the best principles of the 
VY. Albee Smith and J. ©. Tedd sisal hemp machines would, it is 
thought, produce a valuable decorticating device. Mr. W. T. Forbes, 
who has experimented with samples of fiber sent from the Department, 
informs us that the fiber will not stand the high degree of heat of a 
digester, anda “ process” depending in part upon heat would not be 
satisfactory, as the fiber might be weakened. Experiments will be 
made, however, upon green leaves to further test this matter. 

Undoubtedly there will be a great future for this industry if the 
fiber can be extracted economically. In a ton of pineapple leaves there 
is double the weight of fiber that is in a ton of green ramie stalks, with 
the added advantage that when the fiber has left the machine and has 
been dried it is ready for market without having to be degummed. It 
is true that the fiber is less valuable than ramie, but, on the other 
hand, it could be utilized in many products where more valuable fibers 
are employed, and doubtless new uses would be discovered. 

We know that certain forms of pineapple fiber have been utilized in 
eastern countries in the fabrication of most beautiful tissues, poetically 
referred to as ‘“‘ the woven wind of India’s looms.” Among the possi- 
ble uses of the Florida fiber may be mentioned fine twines similar to 
“flax threads,” yarn to be used in the backing of carpets, the coarser 
fabrics, and even tapestries and upholstery goods. And it has been 
suggested that it could be used as the warp in silk textures and for the 
finish for furniture coverings, etc., with the advantage that it would be 
moth preof. Dr. Thos. Taylor has subdivided Florida pineapple fiber 
to the one-ten thousandth of an inch. In recent tests of strength it 
was found that a fiber twisted to the size of binding twine stocd an 
average strain of 150 pounds. . 

it is most important that the machine question, as it relates to the 
economical extraction of the fiber, should be settled, when capital will 
undoubtedly come to the aid of the pineapple-growers and make a suc- 
cess of the new industry. 


PALMETTO FIBER INDUSTRIES. 


Among the vegetable fibers imported into the United States is a 
coarse upholstery material known commercially as Crin végétal, or 
African fiber, 900 tons of which were imported last year. The fiber is 
produced from the leaves of the Chamerops humilis, a species of pal- 
metto closely allied to the saw or scrub palmetto of Florida and the’ 
Southern States, the supply of which is almost inexhaustible. The 
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leaves can be shredded by simple machinery, and if the operation could 
be performed in this country at an economical cost to admit of compe- 
tition with the foreign article the preparation of the fiber could be 
made a large industry. The saw palmetto should become a valuable 
fiber plant, as there is no part of the plant that is not available for 
some purpose. The fresh roots, which are 3 to 5 inches in diameter, 
are made into cheap brushes. They are sawed into dises an inch or 
more in thickness, the pulp scraped out to the depth of two-thirds of 
an inch by means of toothed scraping wheels, when the longitudinal 
fibers thus exposed form the bristles of the brash, the untouched por- 
tion of the dise forming the back. This takes a fine polish, and when 
the sides are shaped and polished the brush is completed. 


USES OF PALMETTO LEAF STEMS, ROOTS, BTC, 


The leaf stems are used to some extent as a coarse fiber material, 
The Loomis Manufacturing Company, at Fernandina, Fla., produces 
from these stems a substitute for cow’s hair in plastering, which is not 
only cheap but very durable- The stiffer fiber, when combed out, is 
capable of use in the manufacture of whisk brooms, though the fila- 
ments are somewhat brittle. A coarse cordage might also be made 
from the fiber, but it would lack in softness and strength compared 
with the commercial fibers. The leaves, as stated, can be shredded to 
make a good upholstery material, and they also form a nrost valuable 
paper stock, 

Both roots and leaves of the palmetto contain a large percentage of 
tannin, and the extraction of the tannin from palmetto leaves has 
already become an industry. Mr. OC. B. Warrand, of Savannah, Ga., 
has recently sent to the Department samples of leather tanned with 
this product in twelve days, and claims that this leather can be more 
economically produced than the leather tanned with oak or hemlock 
bark. The residue forms a valuable paper stock, which is also utilized. 
Regarding the process of extraction, Mr. Warrand informs us that 
the leaves and stems are separated, the stems are crushed flat through | 
roliers, but the leaves are finely shredded; this material is then placed 
in a large wooden tank and covered with water, and the mass is 
brought to the boiling point, but is not allowed to boil violently; it is 
kept. near, but below, the boiling point for forty-eight hours; the liquid 
is then ready for the tannery. After the tannin has been extracted 
the palmetto is steamed in a chemical solution, which removes the sili- 
cate contained in the palmetto and changes the glossy shield to a 
gummy mass, which can be removed without injury to the fiber. In 
making imitation horsehair this gummy mass is allowed to dry, as it 
adds to the elasticity of the fiber. There are several combinations in 
which the production of tannin and fiber can be advantageously oper- 
ated. Tanneries situated in the vicinity of paper mills can grind the 
palmetto in the same manner as bark; the residue, after bleaching, is in 
the proper shape for the paper mill. In this way palmetto can be profit- 
ably shipped and used at long distances. 

Showing the cheapness of the supply of raw material, which is prac- 
tically inexhaustible and which rapidly reproduces itself, it is stated 
that the cost of cutting and gathering the palmetto will not exceed $2 
per ton; hauling and baling will cost about $1 per ton, and if fifty cents 
be paid for stumpage to the land-owner it is claimed that palmetto ought 
to be delivered at the cars from $3 to $4 per ton, f.o. b. 

The cabbage palmetto is used to a considerable extent as a brush- 
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fiber material, the “boots,” or spathes of the leaf stems, which sur- 
round the “bud” being used as the raw material. The Florida Fiber 
Company, of Jacksonville, has been manufacturing this brush fiber for 
several years. The prepared fiber is reddish in color and when polished 
and oiled forms a handsome brush material. After combing out the 
straight fiber, there is about 70 per cent of tangled, softer fiber, which 
resembles coir. We are not able to state that this is manufactured, 
though it is capable of employment in several uses. 

The selected leaves of the cabbage palmetto are capable of manufac- 
ture into hats for summer wear, of great beauty and finish. In the 
bazaars of Florida cities that are winter resorts, ladies’ hats made of 
this material are regularly sold, and men’s hats are also made from this 
species. 


\ 


THE INDIGENOUS BAST FIBERS. 


There are probably a dozen species of indigenous plants in the United 
States capable of producing a fair quality of fiber that grades a little 
higher than jute, two or three species of which produce fiber almost as 
good as hemp. Specimens of the plants and small samples of the 
rough stripped fiber are frequently submitted to the Department by 
those who desire information regarding the possible commercial value 
of these fibers, and suggestions as to cultivation. Some of these have 
already been experimented with in a small way, such as the Abutilon 
avicenne, Asclepias incarnata, Urtiea gracilis, Urena lobata, and the 
several species of mallows which belong to the genus Hibiscus. 

In regions where flax and hemp can be readily grown, these species, 
doubtless, will never be cultivated for their fiber; but there are local- 
ities where such fiber industries, even should they never reach large 
proportions, would benefit the community in which the enterprises were 
located, As they are matters of constant inquiry, letters coming from 
every section of the country, the facts regarding the different species 
have been collated for publication and will form Report No. 6 of the 
Tiber Investigation series. A considerable amount of valuable infor- 
mation has been accumulated on the subject. A full series of both 
stalk and fiber of the different species was exhibited at Chicago. 


REPORT OF SPECIAL AGENT AND ENGINEER FOR ROAD INQUIRY. 


Siz: Inasmuch as the operations of the Office of Road Inquiry have 
but fairly begun, it may be useful to present a statement of its plans 
and purposes as formulated or approved by you, and of the prelimi- 
nary work already done in accordance therewith. I have the honor, 
therefore, to submit the following report. 

Very respectfully, 
Roy STONE, 
Special Agent and Hngineer for Road Inquiry. 


Hon. J. STERLING Morton, 
Secretary. 


PLANS AND PURPOSES OP THE INQUIRY. 


The work of this office was begun in pursuance of the following 
appropriation made by the Vifty-second Congress: 


To enable the Secretary of Agriculture to make inquiries in regard to the systems 
of road management throughout the United States, to make investigations in regard 
to the best method of road-making, toe prepare publications on this subject suitable 
for distribution, and to enable him to assist the agricultural colleges and experi- 
AS Tee ee in disseminating information on this subject, ten thousand dollars 
($10,000). 


Upon my appointment as special agent and engineer, [ received the 
subjoined letter of instructions: 


U. §. DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., October 3, 1893. 

Sir: You have been this day appointed to supervise and carry out the investiga- 
tion pursuant to the statute approved March 3, 1893, which has four branches: 

(1) To make inquiries in regard to the systems of road management throughout 
the United States. 

(2) 'To make investigations in regard to the best method of road-making. 

(3) To prepare didactic publications on this subject, suitable for publication. 

(4) To assist the agricultural colleges and experiment stations in disseminating 
information on this subject. 

It will not be profitable to enter upon all these points at first. The work under 
the appropriation will need to be of gradual growth, conducted at all times econom- 
ically. Therofore it is not expected that there will be any considerable force of 
clerical help, and, aside from your salary, no considerable expenditure for the pres- 
ent. It is understood that you have at your command the data for a compilation of 
the laws of several of the States upon which their road systems are based. It should 
be your first duty, therefore, to make such collection complete, and prepare a bulletin 
on that subject. 

Incidentally, while preparing this bulletin, you should charge yourself with col- 
lecting data relating to different methods of read-making, which, in the first instance, 
should be generic in their character; including— 

(1) The best method of constructing a common highway without gravel or stone. 
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(2) Gravel highways. 

(3) Macadam and other. stone roads. 
(4) Data upon which to base suggestions for the transportation of material within 
reasonable access, for the proper surfacing of the roadbed. These data should form 

the foundation for the second bulletin, or second series of bulletins. 

There are certain restrictions I wish specifically to bring to your attention. It 
must be borne in mind that the actual expense in the construction of these highways 
is to be borne by the localities and States in which they lie. Moréover, it is not the 
province of this Department to seek to control or influence said action except in so 
far as advice and wise suggestions shall contribute towards it. This Department is 
to form no part of any plan, scheme, or organization, or to be a party to it in any 
way, which has for its object the concerted effort to secure and furnish labor to 
unemployed persons, or to convicts. These are matters to be carried on by States, 
localities, or charities. The Department is to furnish information, not to direct and 
formulate any system of organization, however efficient or desirable it may be. 
Any such effort on its part would soon make it subject to hostile criticism. You 
will publish this letter in the preface to your first bulletin. 

Yours truly, 
Jd, STERLING Morron, 
Secretary. 
Mr. Roy StTownn, 
Special Agent and Civil Engineer, 
Good Loads investigation. 


PRELIMINARY WORK, 


Upon receipt of these instructions, letters of inquiry were prepared 
and sent— 
(1) To the governors of all the States and Territories, as follows: 


The Congress of the United States having made provision [here follows the appro- 
priation as above], I have the honor to request your exceliency’s aid and codperation 
in inaugurating this important inquiry. 

The information regarding foreign roads and road-making gathered by the Depart- 
ment of State through its consular represontatives has proved to be of great value, 
and a corresponding home inquiry should be even more profitable. So many States 
and communities are attempting read improvement, and so many others are censider- 
ing it, that a definite knowledge of what each has proposed or accomplished might 
beinvaluable to many of the others. Such knowledge can be practically reached and 
dissominated only through a central agency, but that agency will need the assistance 
of all the State and local officials concerned in order to bring its work within the 
means allotted by Congress and within a proper limit of time. 

The officer in charge of the inquiry has therefore been instructed to communicate 
with the secretaries of state of the several States on the subject, and the Depart- 
ment would respectfully ask your excellency, if it meets with your approval, to 
give your sanction to his requests, together with such voluntary aid as it may be in 
your power to give or procure, and will be further indebted to you for any recom- 
mendations orsuggestions regarding sourees of information or thescope of the inquiry 
itself, which is as yet somewhat undefined, 


(2) To the secretaries of state, as follows: 


The act of Congress making appropriations for this Department for the current 
fiscal year contains the following provisions: 

“Yo enable” [ete., as before]. 

The scope of this inquiry corresponds closely with that of the one successfully made 
by the State Department, through its consular representatives, into the road laws 
and methods of road construction in foreign countries. ‘ 

The success and value of a home inquiry will depend much upon the aid given it 
by the various State and local officials who bave been concerned in road improve- 
ment. Ihave the honor, therefore, to request your codperation in this important 
work, to the extent at least of furnishing the names of all such officials and of any 
individuals who may in your judgment be able to give valuable information or sue- 
gestions pertaining to the subject. 5 
_ I take leave also to ask for copies ef all recent laws or compilations of laws bear- 
ing upon roads and highways. ; : 

_As the inquiry progresses the Department will furnish you with copies of all pub- 
lished results, oe 


_- 
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(3) To Members of Congress, as follows: 


in pursuing the inquiry into ‘systems of road management” and “methods of 
road-making,” authorized by the VFifty-second Congress, the U. S. Department of 
Agriculture desires to communicate on the subject with the best informed authori- 
ties and private individuals thronghout the United States, and, to expedite the 
matter, [ have the honor to request your aid in procuring the names of al) counties 
or townships in your State which have made a systematic attompt at modern road 
improvement, and also the naines and addresses of the officials and of some of the 
individuals most actively concerned in such improvement, whether in respect to 
legislation or road construction. 

if you are personally interested in the subject I shall be glad to recoivo any fur- 
ther information or suggestions from you pertaining to the inquiry. 


(4) To the State geologists, as follows: 


The U. S. Department of Agriculture has been assured of the general and hearty 
coiperation of the State governments in the inquiry authorized by Congress ‘‘ into 
the systems of road management and the best methods of noad construction through- 
out the United States;” and as one of the most important branches of the inquiry 
relates to road materials and thereby comes within your province, I take leave to 
ask for such information on that head as you may be able to give—having in view 
tho supply not enly of your own but ef adjacent States—if you have material of 
superior quality. The general use of the highest class of materials involves the cost 
of railway transportation for most of them, but the Department is already assured 
by many of the railway companies of their disposition to accord extremely low rates 
on such traffic for the encouragement of road-building, and if this action becomes 
general a haul of 100 or even 200 miles may net be prohibitory, so that the very best 
roads may be built in regions which have no local supply of material. ; 

I send herewith the general circular of inquiry, and shall be glad to receive any 
information you may be able to give or obtain on other branches of the subject. 


(5) To railroad presidents, as follows: 


The U. S. Department of Agriculture has been anthorized by Congress to make 
inquiry into the systems of road management throughout the United States and the 
best methods of road-making, and to collect and distribute information regarding 
the same. 

The interest uniformly shown by railway managers in tho improvement of high- 
ways warrants the Department, which has been charged with this inquiry, in asking 
their assistance. The undersigned, therefore, respectiully requests: (1) Information 
(which can doubtless be gained through your engineering department) regarding the 
supply of good road material along or near your lines—their location, character, 
accessibility, and the cost of preparation and loading on ears; (2) your schedule 
rates for transportation of the same; (3) a statement of any reduced rates or free 
transportation that may nave been granted or offered in special cases to encourage 
road-building; (4) any information, recommendations, or suggestions from yourself 
or any of your staff that may promote the success of this inquiry er the general 
interest of road improvement. 


(6) General circular of inquiry, as follows: 


Tho U. S. Department of Agriculture, being charged by Congress with an inquiry 
into tho systems of road management and the best methods of road construction 
throughout the United States, desires informaticn upon tho following points: 

(1) The practical working of the recent road laws of the various States wherever 
the same have been tested, the difficulties found in their application, and sugges- 
tions for their amendment. 

(2) The character and cost of the roads built under these laws, the materials used, 
and the present condition and prospective durability of sueh roads. 

(3) The location and character of any superior stone for roads which is accessible 
by railway or water, the cost of quarrying, preparing, and loading the same, the 
mileage rates of transportation, and any instances of reduced or free transportation 
given by railways for the encouragement of road-building. 

(4) The same information, so far as applicable, regarding materials naturally pre- 
pared, such as the Paducah and Tishomingo gravels, the Hamilton sandstones, and 
the Chickamauga flints, 

(5) Tho results of any experiments in the construction of narrow and cheap hard 
roads, or of roads having one track of earth and one of stone or gravel, with full 
particulars as to cost and method of construction. 

(6) The result of any practical experience in the use of burnt clay for roads. 

(7) The cost and benefits of tile drainage of roads as shown by practice. 
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(8) The best method of constructing a common highway without gravel or stone, 
and with or without underdrainage. 2 

(9) Definite facts as to the enhancement of property values through road improve- 
went, 

(10) The results of any experiments in the employment of conviet labor on roads 
or the preparation of road materials. E 

(11) The details of all bond issues for road improvement, and how, where, and at 
what cost the bonds were marketed. : ; 

(12) The rates allowed in each Stato for men and teams in working out road taxes, 
and the actual value of such work as compared with labor paid for in cash. 


CHARACTER OF THE INFORMATION COLLECTED. 


The responses of the governors and secretaries of state have been 
most hearty and cordial, giving evidence of the warmest interest in the 
work and promises of all the assistance in their power. 

Many Members of Congress have responded in like manner. The 
State geologists are beginning to supply the information asked of them. 
Fifty railroad companies have already sent in reports of their engineers 
or other officers, many of thein very complete and satisfactory. This 
information is being tabulated, and when it is all received, with that 
from the geologists, it will be possible to make a map showing the loca- 
tion and cost of the best road materials throughout the United States. 

The office of the United States Geological Survey is rendering valu- 
able assistance, and it could be of the greatest service in the general 
inquiry if its means permitted. 

Nearly all of the railroad companies show a willingness to promote 
the improvement of highways by cheap transportation of materials, 
and since in any general system of improvement railway transportation — 
will be almost universally required, if the best materials are to be used, 
this is one of the most encouraging features of the situation. 


RECENT STATH HIGHWAY LEGISLATION. 


The first bulletin of this office is now in the hands of the printer, 
and is composed of a brief of the new road laws of 14 States, with 
full extracts of the essential portions of the same, and some recom- 
mendations made by influential public bodies but not yet carried into 
legislation. 

The advance in road legislation proceeds on several distinct lines: 

(1) In the direction of more rigid provisions for carrying out the 
old systems without radical change of the systems themselves. 

(2) More liberal tax levies. 

(3) Substitution of money taxes in place of labor. 
(4) Local assessment, according to benefits, for construction of new 


LJ 
jo) 
a) 
fol) 
(e7) 


(5) Construction by townships, with power to issue bonds. 
(6) Construction by counties. 

(7) State highway commissions. 

(8) Provision for working convicts. 

(9) Direct State aid to road-building. 

10) Building of State roads. 


CHARACTERISTIC FEATURES OF CERTAIN STATE LAWS. 


The new road law of Tennessee (1891) is an admirable example of 
the first of these classes. By giving to the county court full power 
and direct control over the whole subject of roads, it ought to eliminate 
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the evil influences of local politics and the easy-going methods that 
generally prevail. The court classifies the roads, establishes the dis- 
tricts, and appoints the commissioners; each commissioner divides 
his district into sections and appoints the overseers. The commis- 
sioners have full control of the roads and bridges and can remove the 
overseers at pleasure. The court assesses the road tax, within a limit 
of eight days’ work for each male inhabitant between 18 and 45 years 
of age, and of 25 cents per $100 of property. The overseers may dis- 
miss any man whose work is unsatisfactory and proceed against him 
by suit as in case of refusal to work or failure to pay the property tax. 
Damages in such cases are collectable ont of any property, except the 
homestead, cr out of wages. 

The overseer on his part is liable to be sued by any citizen for neg- 
lect of duty and to be fined $20 therefor, and commissioners for the 
same offense are liable to be indicted and fined $50. Such fines to go 
to the road fund. 

In the direction of increased tax levies, Vermont, New Hainpshire, 
North Dakota, and Oregon are conspicuous, the last-named State 
allowing the county courts to levy a special tax of 50 cents on the $160 
and $2 per head for a county road fund. 

The abolition of labor taxes is absolute in New Jersey and also in 
Wisconsin, excepting in those towns which specifically vote to retain 
it. It is absolute in those counties of New York whose board of super- 
visors adopt the county system, and optional with all the towns in New 
York by affirmative vote at town meeting, many having already availed 
themselves of this privilege. 

Construction on the local assessment plan, extending to a limit of 3 
miles on each side of the line of road, obtains to some extent in Ore- 
gon, Indiana, and by special acts in Ohio. In Oregon the county may 
assume 50 per cent of the cost, and in Ohio a larger share is usually 
placed on the county list by the act. 

Construction by townships has been quite extensive, and in Pennsyl- 
vania and New Jersey township bonds have been largely and success- 
fully used. 

The county system, however, is the special feature of recent legisla- 
tion, many of the new States having started out with it in some form 
and many of the older ones having adopted or seriously considered it. 
The issue of county bonds is provided for in New York, New Jersey, 
Indiana, Michigan, and Washington, butin the last two a popular vote 
is requisite to authorize the issue, and in Indiana the term of payment 
is limited to five years. 

State highway commissions have been constituted in Massachusetts, 
Vermont, Pennsylvania, Ohio, Michigan, and possibly in other States; 
these are generally temporary bodies charged only to inquire and recom- 
mend, but in Massachusetts the commission is permanent and has 
important duties connected with actual road improvement. 

In the working of convicts on roads New York is making an experi- 
ment near Clinton Prison with State prisoners, and Tennessee makes 
all persons confined in county jails or workhouses available for high- 
way labor. 

New Jersey is probably the only State giving direct aid to road-build- 
ing. Such aid is limited to one-third of the cost of roads built by the 
counties and to the sum of $75,000 per annum. 

The highway commission of Pennsylvania has reported a bill for 
State aid to the amount of $1,000,000 per annum, to be distributed 
among the townships in proportion to the road tax paid by them, on 
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condition that they set aside 25 per cent of their tax for making per- 
manent highways. 

Building of State roads has been done in some western States, and 
Washington is now building a road through the Cascade Mountains 
under charge of a special commission. 

The Massachusetts highway commission has authority to adopt any 
road as a State highway, to be constructed and maintained as such if 
the legislature makes appropriation therefor. 2 

Codperative road-building, as provided for in New Jersey, has been 
very successful, abutting land-owners paying one-tenth of the cost, the 
State one-third, and the county, by sale of bonds, the remainder. 
Under this law 10 miles of road were built in 1892, 25 in 1893, and 64 
are applied for by land-owners for 1894. 


NEW ROAD CONSTRUCTION. 
REDUCED COST OF ROAD-BUILDING. 


Information on this head is meager as yet, but enough has been gained 
to show that new construction is proceeding in many parts of the ccun- 
try, and that, as might be expected, increased knowledge and skill, 
improved machinery and methods, and extended practical experience 
are rapidly lessening the cost of good roads. 

Mr, E. G. Harrison, civil engineer, of Asbury Park, N. J., under 
whose supervision permanent roads have been constructed in that State, 
says: ‘Three or four years ago the cost of road-building was $10,000 
per mile. Last year I built roads for $3,500 per mile; the stone was 
brought by rail at a cost of $1 per ton for transportation.” Maj.M. H. 
Crump, of Bowling Green, Ky., who has built many miles of the excel- 
lent highways in that State, says a good telford road can be built for 
$2,000 per mile, including grading. J. B. Hunnicutt, professor of agri- 

ulture in the University of Georgia, states the cost of good hard roads 
recently built in that State, giving one track of stone and one of earth, 
at $1,200 per mile. H. G. Chapin, supervisor, of Canandaigua, N. Y., 
recently reports the building in that town of 10 miles of single track 
stone road with an earth track on each side fer $900 per mile, the crushed 
stone being laid 1 foot deep and 8 feet wide. In this case the township 
owns a movable crusher and prepares its own material, the neighbor- 
ing farmers delivering field stones at the crusher for 20 cents per load. 


BENEFITS OF ROAD IMPROVEMENT. 


Information in this regard is more abundant. A few well-authenti- 
cated cases are selected. 

Hon. Edward Burrough, president of the State board of agriculture 
of New Jersey, says that on the new stone road from Merchantville to 
Camden his teams haul 85 to 100. baskets of potatoes, where they for- 
merly hauled only 25. Mr. Burrough says further that “one of our 
counties has issued $450,000 of 4 per cent bonds and put down 60 miles 
of stone roads, averaging 16 feet wide, and though they pay the taxes 
to meet the interest on these bonds, their tax rate is now lower than it 
was before the roads were built.” 

Mr, Chapin, heretofore quoted, says of the Canandaigua roads that 
they are as good in March as in July; that they have increased the 
value of the adjoining farms many times the cost of the roads, and 
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that the cost of keeping them in goed repair is much less than that of 
keeping poor roads in poor repair. Mr. Gartield, speaking at the Michi- 
gan engineers’ convention in 1893, says that in his township, while 
farms have generally been declining in value, the building of a gravel 
road 4 miles in length has increased the value of those adjoining it 52 
to 40 per cent, and this not a free, but a toll, road. 

The owner of a large tobacco plantation some miles from Henderson, 
Ky., having great difficalty in moving his product to market in that 
city, organized a company and built a toll road. He estimates the 
increase in the value of his property at threefold, while the road has 
paid annually over 10 per cent in dividends. 

Additional evidence from farmers in New Jersey is given below. 

From H. Darnell, Mount Laurel, N. J.: 


In reply to your letter asking the views or opinions of farmers as to the efforts now 
being made regarding the permanent improvement of public roads, I would say that 
since having some of them so improved.among us it is the universal opinion among 
farmers that they are of more benefit to the agricultural community than anything 
that -has.ever.been done for them, and that they will.derive more-benefit therefrom, 
considering amount of cost, than from anything that has been heretofore accom- 
plished. 


From Samuel L. Alien, Philadelphia, Pa.: 


The assistance of the Stato in building permanent stone roads in the vicinity of my 
farm and home, in Cinnaminson township, Burlington County, N.J., has been very 
beneficial and thoroughly appreciated by myself and many other farmers. At first 
tho farmers of the neighborhood were largely opposed to the movement; but within 
the past year they have becomo almost unanimous in favor of the extension of the 
system. Iam hoping that the State appropriation may be largely increased. 


From H. H. Brown, Old Bridge, N. J.: 


We have four miles-of macadam road through our township. Property has almost 
doubled in value and travel has more than doubled. Farmers carting over cur road 
speak in the highest terms of it. Itis a rest for their horses to cart over it. Our 
citizens are greatly in favor of having it extended and I think the law as it is, is 
working very nicely all over our county and I would be very sorry to seeit changed. 


From Clayton Conrow, Cinnaminson, N. J.: 


While I believe that good roads are of great benefit to all the mereantile, manu- 
facturing, and agricultural industries of our State. they have enabled the farming 
class of our citizens especially to conduct their business at a profit by reducing the 
cost of fertilizers brought on to the farm and the expenses of conveying products to 
the market. In fact, this apparently small item of expense, daily saved, constitutes 
tho differonce between success and failure. Good reads enable the farmer to place 
his products on the market when at the highest point; bad roads often forbid this. 
Good roads enable him to deliver perishable vegetables and tender fruit in so much 
better condition that they invite the better class of customers and command a higher 
price. Thus every consideration of the subject, if carried to its legitimate con- 
clusion, is in favor of good roads. We can’tafford bad roads. Their efiect is enervat- 
ing, while that of good roads is inspiring. 


From Dennis Long, Union, N.J.: 


I think the law granting State aid in the building of stone roads is one of the best 
that can be put on our statute books, and that the sooner our public roads are all in 
the hands of the freeholders of the different counties, with some competent men to 
supervise and construct the same in a permanent way with stone for a solid founda- 
tion, well pounded and wedged, and with broken stone on top solidly rolled, tho bet- 
ter off the people of New Jersey will be. } 

Wo have a county road in my own neighborhood, of which we are very proud, 
and near which property has advanced 50 per cent of its value before the road was 
laid. A case in point is that of a piece of property along this county road, which 
could have been bought for $20,000 before the road was built, and only a few days 
ago the owner was cifered $30,000 for the same farm, and it is two miles away from 
aby railroad station. And there are many more cases of the same sort. 
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From Wm. R. Lippincott, Fellowship, N. J: 


In reference to the farmers’ views on building stone roads in our State, itis safe to 
say that the general impression among farmers is that stone roads improve the coun- 
try they pass through. Where they have been built one can already see greater 
energy being manifested among the farmers along their lines. One of the most im- 
portant things for the farmer is easy access to a market where he can sell his prod- 
ucts, and stone roads are to agriculture what rivers are to commerce. 

Again, goods roads show the most direct benefit to the farmer for the taxes ho pays, 
and in many instances save him in toll a heavy interest on their cost. Almost every 
intelligent farmer views stone roads as forerunners of other improvements that must 
follow, such as the electric railways, freo mail delivery, and an increased demand for 
country residences, and the numerous applications presented to the boards of free- 
holders speak in plain language the farmers’ views on road improvement in New 
Jersey. J hope the governor will not approve any bill that tends to stop this great 
onward movement for good roads, 


From Stockton Hough, Trenton, N. J. 


In answer to your inquiry concerning the benefits derived under the law granting 
State aid in buildin& stone roads, i would say from my experience as the first pro- 
moter of these roads built in Mercer County, N.J., that in the beginning I met with 
opposition at every step; and now that the road is near completion, all opposition 
has been silenced, and all are anxious to extend the system wherever possible. ‘This 
sentiment is growing daily with the experience of those who use these roads, many 
of whom never had any opportunity to know what a goodroad is. Trayelhas already 
doubled over our read, and property has greatly increased in value. Building sites 
are being laid ont, and improvements are projected even before the road is completed. 
As the owner of two farms and a mill property on this road, I am confident that 
they will be greatly increased in value. At times in the winter we could not haul 
one-half a ton with a team from any of these properties. Now with the road com- 
pleted, 2 tons is less of a load than the empty wagon on the old road at times in the 
winter and spring. I am of the opinion that the improvements would be cheap at 
five times the cost, 


REPORT OF THE SPECIAL AGENT IN CHARGE OF IRRIGATION 
INQUIRY. 


Sir: I have the honor to submit herewith the third annual report of 
the Office of Irrigation Inquiry, for the calendar year 1893. 
Very respectfully, 
CHARLES W. IRISH, 
Special Agent in Charge. 
Hon. J. STERLING Morton, 
Secretary. 


The present inewmbent assumed the duties of Special Agent in Charge 
of the Office of Irrigation Inquiry on the 1st of June, 1893. The only 
material then on hand relating to the work of the office was the manu- 
seript of an “Abstract of the Laws of the several States and Territories 
on Irrigation and Water Rights.” This, after careful revision, was 
published as Bulletin No. 1 of the office, the subject of artesian wells 
and undertiow waters having been covered by fle elaborate reports 
thereon for the years 1891 and 1892. An inquiry was undertaken inte 
the practical methods and results of irrigation and its development in 
the arid regions of the United States, with the object of publishing the 
information so obtained in a bulletin from this oflice. 

The object of such publication is to furnish reliable information repre- 
senting the results of the actual experience of those who, by their genius 
and labors, have been successful in creating farms Ly the application of 
irrigation methods of their own invention. This bulletin will contaiz 
also results of irrigation in Europe, where it can be said that all the 
attendant questions, engineering and physical, have been well settleé 
by long and careful. practice. The proposed bulletin is intended to be 
an answer to the many and continual calls upon this office for informa- 
tion as to how the waters of irrigation are applied to the various soils 
of the arid regions of this country for the purpose of raising crops. 
These demands come not only from all parts cf the United States but 
from many places in Europe, and answering these inquiries takes up @ 
large part of the time and attention of this office. To gather in a sys 
tematic form the information needed for the production of the proposed 
bulletin, there have been printed and sent out several thousand copies 
of a circular letter containing questions to be answered by tho corre 
spondents addressed. While this is a slow method, it is believed that 
it will prove a success. 

There is much need of au enlargement of the operations of the 
Weather Bureau so as to includea careful and systematic measurement 
of the water contained in the snowfall and of the rains upon the sum 
mits of the various mountain ranges within the arid regions. 
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It is from this source that the great bulk of water comes which is 
used in irrigation in the regions under consideration. At present we 
know little or nothing upon this important physical question within 
the arid regions, for the reason that about all the observing stations of 
the weather service are located in the vallies or else low down on the 
mountain sides much below the snow fields of their summits. 

There should be undertaken at once an accurate gauging of the 
velocity and flow of all the streams of the arid regions, which opera- 
tions will require the establishment of permanent scales for the pur- 
pose. Lhe observation of snow and rainfall upon the mountains and 
the measurement of the streams of the arid regions might, no doubt, be 
intrusted to voluntary weather observers of the several States and 
Territories where the work is to be done, there being an organization, it 
is belicved,inallofthem. 'The measurement of the snow and rainfall and 
the gauging of the streams of the arid regions, as above pointed out, 
are vital to the interests of those who farm lands by the use of irriga- 
tion waters, for until it is done it can not be known how many acres 
can be put under cultivation by use of the water thus naturally stored 
by the mountains and delivered by the streams leading from them to 
the tillable lands adjacent thereto. 

It is for want of this knowledge that in many localities there has 
been more land put under cultivation than there is water to irrigate 
with, and to this cause is attributable by far the largest part of the 
litigation of water rights in the arid regions of this country. 
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